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The New Standard 


TAKE THIS ADD THESE 
HARDWARE: FIRMWARE FUNCTIONS: 


@ EEPROM-programmable PIC processor @ ADC, DAC, clock, and expanded memory management 


@ 19 bits of parallel |/O @ 4 x 6 keypad scanning @ 4 x 20 LCD display control 
@ 16 Kb expanded data memory @ Frequency measurement @ Event counter 

@ 4-channel, 8-bit ADC @ Vinst, Vmax, and Vmin monitoring 

@ 2-channel, 12-bit ADC @ PWM output (continuous) 

@ Real-time clock @ Parallel expansion via shift register 

@ 2-channel, 12-bit DAC @ Dallas Semiconductor iButton” S/N reader 


PicStic4 takes “component computers” to a new 


dimension. Packaged as an enclosed 32-pin DIP, PicStic4 
combines the speed and economy of our original PicStics with 
sophisticated functions normally only available on our high- 
end SBC controllers. PicStic4 joins a user-programmable PIC 


and a powerful |/O coprocessor in one package. Program PicStic4 

with our PicBasic compiler and you get BASIC Stamp compatibility with 
a 15 times increase in execution speed. Whatever the programming 
language, PicStic4 still gives you more digital I/O, both 8- and 12-bit analog, 
more data memory, a real-time clock, and a powerful set of firmware functions, 
all intended to provide the easiest control solution. 


PS4-P includes all firmware functions, extra data memory, parallel |/O, and 8-bit analog inputs 
PS4-Q includes all functions in -P device, plus real-time clock and 2-channel, 12-bit ADC 
PS4-X includes all functions in -P and -Q devices, plus 2-channel, 12-bit DAC 

PS4-DEV Developer package. Includes PicBasic compiler, PicBasic programmer's manual, PicStic4 


programmer w/ZIF socket, and power supply. 
(PicStic1-3 development systems can be upgraded for a nominal charge) 


VISIT OUR WEB SITE FOR A COMPLETE DATA SHEET 
CALL 1-800-635-3355 TO ORDER 


( > MICROMINT, INC. 


4 Park Street « Vernon, CT O6066 « Tel: (860) 871-6170 « Fax; (860) 872-2204 e http://www.micromint.com/ 
in Europe: (44) 1285-858122 « in Canada: (514) 336-9426 - Distributor Inquiries Welcome! 


BASIC Stamp is a registered trademark of Parallax Inc. iButton is a trademark of Dallas Semiconductor Corp. PicStic is a trademark of Micromint Inc 
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Serving 
Silicon Valley 
since 1964! 


ye you a potpourri of high-tech goodies for the techno-tinkerer! 
For thirty years we have been your source for Silicon Valley exotica! 


Save with Monitor Miser! 
Monitor Miser turns your monitor off when not in use! 
@ Plugs into keyboard port to detect activity 
@ User selectable time interval, trom 10 to 42 minutes 
@ Get EPA "Energy Star” compliance for older monitors 
@ Measures 4.5° x 3° x 1.5" with generous cables, adaptor 
@ New in box, ninety day warranty 


HSC#16278 


$17.50 


Memory Module Mania! 
@ Finally - SIMM's at a price & quantity we can advertise! 
@ Thirty-pin, three chip one megabyte modules - 100ns. ” 
@ Use ‘em in that spare computer for the kids! 
@ Give yourself an extra dose of memory -- cheap! 
® Made by 1st Tech, new in trays 
@ Ninety day warranty 


HSC#16295 $3.95 


104-key Win95 Keyboard 


@ Superior quality in a Win95 compatible keyboard! 
@ Howlett Packard part #5182-5521 

 104-key keyboard has special Win95 keys 

@ Attractive grey-beige finish, 

# PS/2 style connector (mini-DIN) 

@ New, no box, 90-day warranty 

@ Similar to illustration 


HSC#16275 $19.95. 


Peltier Cooler at a Price! 


# Made for cooling ceramic Pentium Processors (not metal) 
@ Heatsink is 2" x 2.875", 5° thick 

# Mounted 12VDC fan 

@ Peltier device is 1.125* 
square, has copper plate for 
themal mounting on CPU 

@ Unit is new, and much 
Cheaper than the separate parts! 
@ Pertect for Peltier experiments! 


$24.95 


@ This is the Last Stock of Media Vision Reno: 
Consists of new external Reno CD/ROM drive, 
docking bay with SCSI2 port, AC Adapter, cables 
« Uses NiCad battery pack(s), not included 
¥ Double-speed 180mS drive is lightning fast! 
~ Drive detaches from docking bay, use with 
headphones as a portable personal audio CD player 
~ Great for Mac or 1BM (adaptor bracket included) 
~ Mac software included 
~* SCSI Controller & software required for IBM use 
~ Brand new, 90-day warranty 
@ Media Vision Reno Kit HSC#15586 includes: 
Reno Cable Kit (SCSI2 - DB25 cable, 50p. ribbon cable, 
internal & external audio patch cables), padded travel pouch, 
headphones, Mac software, BM Adapter bracket. 


Available Separately: - Si 
A. Rechargeable Battery Pack (for early-style Reno, will not 


] recharge in late-model Reno) HSC#15587 $14.95 


= 
4 connector) 
“Aor with purchase of Reno Kit,$5.00 


8. Macintosh Powerbook SCS! Adapter (HDI-30 to 25-pin D 
HSC#15704 $12.50 if purchased alone, 


Speciaities ca. 
Bef Slieg Se Sey (ene: eae ee 


Toll Free (Orders Only) 1-800-4 HALTED 
Internet World Wide Web: 
3500 Ryder St., Santa Clara, CA 95051 


4837 Amber Ln., Sacramento, CA 95841 
| 6819 Redwood Dr., Cotati, CA 94931 


Orchid High-end Video! 


Now at reduced prices! 
MPEG + Video Single Card Solution: 
# Orchid Technology Kelvin MPEG Video Card 
@ 64-bit graphics with MPEG Video on one card! 
@ Full screen 30 Frames/sec MPEG video plus audio 
@ 1MB version will display up to 800 x 600, 64K colors, 
or 1024 x 768, 256 colors 
# Manual, audio cable & driver soltware included 
# Note, the MPEG portion is not Win9S compatible, but the 
video portion is. Everything works fine with Windows 3.1 
@ OEM pack, ninety day HSC warranty 
$49.00 


HSC# 16124 

High Resolution Windows Accellerator: 
Orchid Technology Fahrenheit Pro64 Video Card 
64-bit Hi-Res True Color Windows & CAD Accellerator 
2MB on-board VRAM, upgradeable to 4MB 

2MB version will display 16.7million colors at 800 x 600 
Refresh rates up to 120Hz, Green PC compatible 
Manual & driver software included 

Retail boxed RMA's, may show shel! wear 


Ninety day HSC warranty 
$49.00 
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HSC# 16172 


Hand-Scanner Special! 


@ Logitech ScanMan 256-Bit Grayscale hand-scanner 

@ 100 - 400 dpi resolution, hardware (switch) selectable 

@ Factory Refurbished, 90-day warranty 

@ Inciudes Fototouch image acquiring & editing software, 
Omnipage OCR software 

@ Latest Windows 95 drivers included 

Comes with manuals, power supply, 16-bit interface card 


HSC#15986 $34.95 


PCMCIA Card Reader 


# IBM Compatible Reader/Writer for PCMCIA Cards 

 SwapBox by SCM Microsystems with 16-bit ISA Bus card 

@ Convenient front access for slots (not in rear of system) 

@ Fits in 3.5° drive bay, or use included 5.25" bracket 

@ Qual siot, Type |, II or Ill, hot swappable 

@ Pertect for transferring data or hardware trom laptops, 
notebooks or Kodak Cameras to desktop PC's 

@ Includes driver disk, manuals, cable, internal card, bracket 

@ New in OEM package (white box), 90-day warranty 


HSC#15954 $79.95 


PCMCIA SCSI Card 


@ Mediavision PCMCIA SCSI Il Card for Laptops 

@ Use with CD/ROM Drives, WORM Drives, Hard Drives, 
Scanners, any SCSI | or Il device 

 Bundied with Core! SCSI (ver. 2.04) software 

# Cable, installation software, manual included 


Would make excellent laptop connection to Reno, above 


@ New in box with software, 90-day warranty 


$79.00 


HSC# 15893 


Electronic 


Supply 
(1-800-442-5833) 


http://www. halted.com 

(408) 732-1573 -oF- 
(916) 338-2545 —- FAX your orders to: 
(707) 792-2277 (408) 732-6428 
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 HSC#16164 


Hobby Parts Potpourri! 


@ Copper Foil Tape - 5° x 18 yd. roll, adhesive is conductive! 

HSC#16189 $4.95 

@ Karaoke-style microphone, good quality, black & gold 

HSC#16156 $2.95 

@ Small flexy solar panel - 1.6VDC @ 350mA - 6 x 1.75" 

HSC#16133 $5.95 

@ Desk stand microphone, multimedia-type, on 

HSC#16157 

@ Nidec 12VOC tiny squirrel-cage blower, eee sod 125° 

HSC#16166 $9.95 

@ Genuine IBM PS/2-style keyboard, 101 key 

HSC#16218 $14.95 

@ Arcade game joystick (not for computers), 4 switches, 
Heavy duty! Choose red, blue, green, or black handle 

HSC#15227 $6.95 

Coiled cigarette lighter extension cord, plug to jack 

HSC#15640 $2.95 


Give Your Computer 
Built-in Speakers! 


@ Save desk space, eliminate tangled wires! 

@ Twin-sound by Sound Minds installs in any 5.25" drive bay 
@ Built-in 4-watt amplifiers punch up sound 

Compatible with any sound card 

@ independent volume controls for left & right speaker 

@ Front-mounted jacks for microphone, headphones 


Oo 
Bee nas ‘ 
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$14.95 


Joystick Extravaganza! 


@ Just in — joysticks for computer games! 

@ Suncom FX-2000, new in box, unbelievable value! 

@ Form fitting joysticks work with either hand 

@ Suction-cup feet anchor them for lightning fast action! 
@ New in box - 30 day warranty 

@ Hurry, they are going fast! 


HSC#16212 Suncom FX-2000 Joystick $3.95 


Computer Remote Control - 
Click on this Special Price ! 


itl S 


Sais FORE 


@ intrared Remote operates your computer from 50 feet 
@ Pertect for sales presentations, training, demonstrations 
@ Serial Interface (IBM version) or ADB (Mac version) 
Handheld remote is 7* x 2.5" x 5* 

@ included software provides screen pointer for emphasis 
@ Keystroke mapping table can be customized, saved 

@ Roam the room, make eye contact with your audience 
@ Like using a TV set remote control (easy to set-up, use) 


HSC8 15240 IBM Remote Keyboard $14.95 
HSC# 15241 Mac Remote Keyboard $14.95 


3-D SCSI-2 Sound Card 


 Mediavision Premium 3-D high-quality sound card 

® 16-bit audio, 44.1KHz digitized stereo sound 

@ MPU 401 MIDI, Soundblaster compat., SRS 3-D circuitry 

Internal SCSI-2 CD-ROM porl, microphone jack (mike not 
included), line-in, speaker jack, joystick port 

@ Includes driver disks, photocopied book 

OEM package (no box), 90-day warranty 

@ We had these and ran out...New Stock at Lower Prica! 


$39.95 


Visit HSC's Website! 


@ Pay us a virtual visit on the World Wide Web! 

@ Simply point your browser to http://www. halled.com 
@ Site is constantly being revised, please visit often! 
@ Specials and one-ot-a-kind items not in our ads! 


House that Equipment! 

Beautiful, brand-new 19° rack cabinets! 
@ 29.5" tall, with room for 21° of vertical instrument height 
@ 23.25" wide, and 30” tront-to-back, textured black finish 
@ Made by AMCO Engineering 
@ Units are new in box, strapped to skids, 

ready for truck shipment (cannot go UPS) 
@ Aliso available: Slide-out rail sets 

for convenient access to equipment (HSC# 16116, $9.95) 


HSC# 80398 $149.00 


FaxBoy for paperless FAX! 


@ High performance fax machine, saves space and paper! 

@ 02 FAX by Seponix with FaxBoy software uses 3.5" floppy 
disks rather than paper for inpuVoutput 

@ May be used as back-up to existing fax machine, or as a 
stand-alone fax (no need to leave computer on-line!) 

@ Units are new in box with software, power supply, manuals 

@ Measures only 5* x 8° x 3.5* 

@ View and compose faxes on your computer, use top 
keypad to program unit and send faxes 

@ DOS, Windows 3.XX or Windows 95 compatible 

@ 90-day Warranty 


@ Low-profile case for 5.25" drives 

@ Pertect for CD-ROM drive 

@ 9.75" x 2.25" x 11* overall size 

# 50-pin SCS! daisy-chain connectors 

@ Internal 50-pin cable, SCS! 1D switch 

@ 30-watt power supply, DC Fan cooled 

@ New case is attractive grey color, has 90-day warranty 


HSC# 16185 Low-Profile 5.25" orivecase 29.95 


Tricky Tuned Mag-Switches! 


@ Ordinary magnetic switches used on doors and windows in 
security systems can be defeated by secretly placing another 
magnet next to the switch on the frame, where it doesn't move 
@ These government-spec. magnetic switches are carefully 
biased so that they only respond to their matched magnet, 
Box is 4.75" x 2.5* x 1.75", magnet is 4.75" x 5* x 1.75" 
Rugged die-cast box is gasketed, and has tamper switch 
@ New in box, buy six and save! Retail is over $25 each! 


HSC#16056 $9.95 co. or 6/$50.00 


Tape Backup Bargain! 

@ Irwin AccuTrak tape drives ~- holds 250 Megabytes 

@ Grand new in box with 90-day warranty 

@ "Backup Exec" software for DOS/Windows 3.XX included 

@ Hooks to floppy controller with included insertion cable 

@ Comes with brackets and 5.25" faceplate for mounting in 
regular halt-height drive bay, but can be mounted in 3.5° 
bay with optional faceplate below 

@ Made tor IBM so you know it's rugged! 

@ includes new 250MB unformatted tape (allow approx. 


2 hours to format) 
HSC#15805 $39.95 


-- Inwin Tape Backup Accessoriess -- 
@ 3.5" Faceplate, Dark Gray HSC# 15808 $2.95 


New HSC Catalog ! 


@ Hot off the presses! First one in four years! The wait is over! 
@ Seventy-six pages of electronics, trom ordinary to exotic! 
@ Phone, fax, write or email to get your copy 

@ All orders from January 15 on will have one included 
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NOTICE 
TO ADVERTISERS 


All advertising is subject to pub- 
lisher's approval. We are not 
responsible for mistakes, misprints 
or typographical errors. Nuts & 
Volts Magazine assumes no 
responsibility for the availability or 
condition of advertised items or for 
the honesty of the advertiser. The 
publisher makes no claims for the 
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rates. 
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BUYING USED TEST EQUIPMENT ceraia FROULAT OG vasccasscctctoreesstiorrercecencotennetse 


Although there are good deals out there, purchasing used test equipment can be a gamble ... 
unless you know what you're doing. 


PORTABLE GPS MAPS GO INLAND Gordon West -cectssocsssossnsssnssesseseoneen 


Now you can use your marine unit on shore with the help of new cartography cartridges. 


SERIAL COMMUNICATIONS AND PROTOCOL STACKS: 


WHY ALL THE LAYERS? = PART 1 seff Stefan ...:.:ccoosoconnrnennsreeneene 40 


Leam the concept of layered protocol stacks and discover interrupt driven serial 
communications routines to use in your own applications. 


BUILD A THREE-AXIS STEPPER 


MOTOR CONTROLLER banie! Eggert 
Control up to three stepper motors simultaneously and independently using your serial port. 


AN INEXPENSIVE HOME SECURITY 
CAMERA SWITCHER George Cole 


Construct this low-cost circuit which allows for selective switching of up to eight cameras, 
plus gives a numeric readout of which view is being presented. 


THE BENDER-2PP TUBE PUSH-PULL AMPLIFIER 
REBUILD PROJECT — PART 1 Steve Bender 


Give an old transistor amp a new twist with this rebuild/conversion. 


AMATEUR ROBOTICS ari Lunt 


Build the marble maze-runner. 


OPEN CHANNEL Joseph J. Carr K4IPV. 


More on data acquisition and sensor resolution. 


RESOGURCE BIN Don Lancaster 
A few of Don's favorite web sites. 


STAMP APPLICATIONS scott Edwards 


Learn how to connect your Stamp to the global phone system via a modem, 
plus add a display and other features to the ongoing three-lane race timer project. 


SOFTWARE WIZARDRY Harry Helms 
Make a good image with PCs. 


THE N€TS & VOLTS SOLAR WORKSHOP 1 Byers 


Part 1 of a 50-watt photovoltaic installation. 
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EDITORIAL 
CONTRIBUTIONS 


Nuts & Volts Magazine encour- 
ages article submissions and 
queries. Send a SASE for a copy of 
our writer's guidelines, 

All submissions should be on 5- 

1/4 or 3-1/2 inch diskettes and 
include hard copy as well, 
If return of materials is requested, 
include a SASE with your 
submission. 
Deadlines should be discussed in 
advance with the editor, but gener- 
ally all material should be submit- 
ted by the Ist of the month for the 
next month's issue. 


CHANGE OF 
ADDRESS 


If you are moving, notify us AS 
SOON AS POSSIBLE so we can 
continue your subscription without 
interruption. 

Your magazine WILL NOT auto- 
matically be forwarded to you by 
the post office, so it's important to 
submit your change of address 
directly to Nuts & Volts. 

We will not be able to replace 
missed Issues of the magazine 
due to unreported address 


When you send in your new 
address, include a current mailing 
label from the magazine with your 
account number on it. If you do 
not have a mailing label, be sure to 
include your old address and the 
name(s) under which the subscrip- 
tion was submitted. 


INDEX TO 
CLASSIFIED ADS 


10. Ham Gear for Sale 
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address changes to Nuts & Volts 
Magazine, 430 Princeland Court, Corona, 
CA91719. 


Dear Nuts & Volts: 

I enjoyed your informative article 
“The Nuts & Volts Solar Workshop” 
in the Jan. ’97 issue. However, in 
your “Where to Buy” sidebar you left 
out one of the premier solar suppli- 
ers in the country, which is: 


REAL GOODS 

555 Leslie St. 

Ukiah, CA 95482-5576 

website: http://www.realgood.com 
E-Mail: realgood@realgoods.com 


Anyone contemplating the pur- 
chase of anything solar should check 
them out. - 

August Salemi 
Atascadero, CA 


Dear Nuts & Volts: 

| found your January Nuts & 
Volts Magazine and it was very inter- 
esting. The lead article about a desk- 
top linear power supply caught my 
eye as | am interested in just such a 
thing. But it seems the author, 
William C. Hendry IV, left out a signif- 
icant part of his article. It is clear the 
construction part of it refers to modi- 
fying an existing power supply, but 
what that supply is not given to us. 
Please tell me what power supply the 
author had in mind to modify, where 
it may be purchased, and its cost. 

R. Keith Heinsohn 


Dear Nuts & Volts: 

In the Jan. '97 article “A High- 
Quality Desktop Linear Power Supply 
for Automotive Electronics,” the 
author begins his project by selecting 
a “power converter,” which has a 
transformer with carefully selected 
specifications, as the basis for the 
project. He also uses the enclosure, 
power switch, and fuse holder of the 
“power converter.” Nowhere in the 
article, or any of the table, or the 
parts list, are we given a source for 
either the “power converter”or the 
transformer. Is any additional infor- 
mation available as to the source of 
the transformer used in this project? 

Dale C. Vawter 


Response: 

As several Nuts & Volts 
Magazine readers pointed out, the 
Source table was not provided for 
the “High-Quality Desktop Linear 
Power Supply for Automotive 
Electronics,” article found in the Jan. 
97 edition. We sincerely regret the 
omission. 

Sources: The power supply 
used in the article was the Pyramid 
Gold Series model PS-12K ordered 
from J.C. Whitney, May 1996 for 
$59.95. Since then, we identified a 
similar $49.95 unit from Hosfelt 
Electronics, Inc. pn# 40-160. The 
LM338K and the voltmeter, pn# LCD 
Panel Meter is from B G Micro. The 
433K heatsink is Newark Electronics 
pn# 58F334. All other components 
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such as rectifiers, filters, and poten- 
tiometers are from Digi-Key. 

Hosfelt Electronics, Inc., 2700 
Sunset Blvd., Stuebenville, OH 43952- 
1158, 1-800-524-6464. 

Newark Electronics, 1-800-298- 
3133 for a local distributor. 

BG Micro, P.O. Box 2802898, 
Dallas, TX 75228, 1-800-276-2206. 

Digi-Key Corporation, 701 
Brooks Ave. South, Thief River Falls, 
MN 56701-0677, 1-800-344-4539 

William C. Hendry IV 
Norfolk, VA 


Dear Nuts & Volts: 

The answer to Tech Forum 
Question #12964 Dec. ’96 by Darryl 
Gibson is incorrect. 

“... A 12-volt gel-cell has the 
same charging characteristics as a 
common auto battery. The internal 
resistance of the battery will limit the 
charging current of the cell.” This is 
wrong. The internal resistance of a - 
lead-acid battery will not limit the 
current unless the battery is large 
enough compared to the full output 
of the alternator. Auto batteries regu- 
larly boil as they go through 13.8 
VDC because all the external regulat- 
ed and most of the internal regulated 
alternators turn full on (no current 
limit) then off at about 14.2 VDC. 

The gel-cell battery will be dam- 
aged by this slamming to 14.2 VDC. 
I lived on solar for many years and 
my deep cycle battery would boil at 
1 amp! (as it approached 75% 
charge). But it would take 15 amps 
at 50% charge. 

Gel-cells need to be discharged 
at C10 (amphour = 4, discharge 
must be < .4 amp to get maximum 
energy). You can discharge them 
faster, but expect 80% of capacity! 

Thomas Scott 
via Internet 


Dear Nuts & Volts: 

In the Nov. '96 issue, a reader 
had asked about Powerchute soft- 
ware for an APC UPS. The answer 
suggested purchasing it from APC 
for $70.00 or so. Please notify this 
reader that, if he has the CD-ROM 
version of Windows95, this software 
is available free in the \DRIVERS 
\UPS \APC directory of that CD. 

Brian Click 


Dear Nuts & Volts: 

NTE Electronics now has a 7th 
edition of their semiconductor cata- 
log, and new versions of their 
QUICKCross software for DOS and 
Windows. NTE has a web site 
(http://www.nteinc.com) where users 
can get product information, view 
selector guides, get data sheets, per- 
form online searches (updated every 
month), locate their nearest NTE dis- 
tributor, and also download the latest 
versions of QUICKCross for free! 

Fred Blechman 
West Hills, CA 
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E-Meter 


Here's why the E-Meter is the 
world's most popular DC energy 
monitor: Multi-color bar graph 
shows battery status at a glance. 
Big digital display reports Volts, 
Amps, Amp-hours, Time Re- 


maining, - even Kilowatt-hours. 
Reports historical information 


Actual Size including battery Charge Effi- 


Fits 2" hole ciency, number of discharge 


Up to 1000 Amps @500 Volts! 
Cruising Equipment Co. 
5245 Shilshole Ave. NW, Seattle, WA 98107 
(206) 782-8100 Fax: (206) 782-4336 


http://cruisingequip.com 


cycles, deepest depth of discharge 
and average depth of discharge. 
Optional RS-232 and low battery 
alarm contact available, too! 
OEM's: Call for free 
applications assistance. 


Write in 181 on Reader Service Card. 


HAM GEAR FOR SALE 


LOW PRICED new & used & surplus scan- 
ners & ham gear & commercial equipment. 
Free catalog. Call 909-873-1319 or fax on 
demand 909-820-1885. E-Mail: HRH6@aol. 
com or write LML, 424 E. Shamrock, Rialto, 
CA 92376. 


$60 PACKET: BAYCOM software-based 
packet for PC/clone that does not require a 
TNC, Software requires a modem which con- 
nects to standard serial port. Watchdog timer 
and reed relay keying are included. Power 
required is 8 to 14 VDC @ 100mA, wall 
power supply is inoluded. Circuit uses crystal 
controlled 7910 chip, no tone alignment 
required. Three position switch allows HF or 
VHF operation. Order board KIT #190 for 
$59.95, enclosure included. Order assembled 
in enclosure for $79.95, both include free 
disk. Add $5 S/H. A&A Engineering, 2521 W. 
La Palma #K, Anaheim, CA 92801. 714-952- 
2114, FAX 714-952-3280. MC or VISA 
accepted. CA residents add 7.75% tax. 


POWER AMPLIFIERS, all ranges & powers. 
Write LML Amps, 424 E. Shamrock, Rialto, 
CA 92376. 


MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
Industries, 818-842-5953, FAX: 818-845- 
3613. 


MACINTOSH/PACKET station: AEA PK- 
232MBX & KDK-2033 w/power supply, Mac 
Plus, all manuals, ready to operate! $300. 
rom KOJTA; 507-263-3801 (mikeats3 @aol. 
com 


MOTOROLA AND GE radios for sale: 
Motorola Syntor XX UHF 440-470 MHz, 
100W, w/access $400; Motorola Syntor 
X9000, UHF 440-470 MHz, 100W, w/access 
$800; Motorola MCX100, UHF 440-470 MHz, 
40W, remote head, w/access, $300; GE 
Ranger lo-band 35-54 MHz, 110W, w/access, 
$500; GE Delta S, UHF 450-470 MHz 60W, 

base station, brand new, $1,000; GE 
MPD handheld, UHF 440-470 MHz, 5W 
w/access, $300. All radios programmed for 
user. J&H Comm. 916-334-8473. 


MILITARY RADIOS: Easily made battery 
adapters for military radios & other electron- 
ics. Get “Power Up,” big new 96 page manual 
of instructions, diagrams. Use readily avail- 
able commercial batteries in PRC-6, -8, -9, - 
10, -28, -25, -47, -74, -77, TRC-77, AN/PRR- 
9, AN/PRT-4, RT-77, URC-68, more, also 
mine detectors, night scopes, radiacs, field 


add $1.66 tax. che 
Research, Box 56-NVV, Commack, NY 
11725. Visa/MasterCard welcome. Phone: 
516-543-9169. 


NATIONAL RADIO manuals and MCL2000 
parts lists. SASE. Maximillian Associates, 11 
Plymouth Lane, Swampscott, MA 01907. 


MORSE CODE computer interfaces $49.95 
with CW filter $69.95 plus $3 shipping. New 
DP-1 multiband antenna covers all ham 
bands from 80-2 meters $129 + $6 shipping. 
Free ham and IBM shareware catalog. 
Dynamic Electronics, Box 896, Hartselle, AL 
35640, E-Mail dei@whnt19.com 205-773- 
2758, FAX 205-773-7295. 


FORPAEEMOUR 
CABLESTVANEEDS 


IF WE DON'T HAVE IT, YOU DON'T NEED IT 


Write in 179 on Reader Service Card. 
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TEST LAB CO. 


COUNTERS 
HP 5315A, 100MHZ, GENERAL PURPOSE 
RACAL DANA 1991, 120MHZ, UNIVERSAL 
FLUKE 1900A, 120MHZ, ECONOMY 
HP 5370A, UNIVERSAL COUNTER 
EIP 545A, 10HZ-18GHZ COUNTER 


SIGNAL SOURCES 


HP 8640B, 1,2,3 SIGNAL GENERATOR, COVERS TO 1024MHZ 

TEKSG503 LVL SINE WAVE GENERATOR 250KHZ-250MHZ 

HP 651B TEST OSCILLATOR 10HZ-10MHZ 

HP 3310A/B FUNCTION GENERATOR, 5MHZ, A VERSION-$ 450. B VERSION $ 525.00 


SIGNAL MEASUREMENT 

MARCONI 2957B COMM ANALYZER 

HP 1980B OSCILLOSCOPE 

HP 435A POWER METER W/O SENSOR ... 
FLU 8920A TRMS VOLTMETER ; 
HP 3577A/35677A 200MHZ NETWORK ANALZYER 

TEK 7L5/L3 AUDIO ANALYZER COVERS TO 5MHZ, REQUIRES MF 
HP 339A DISTORTION ANALYZER 

BOONTON 82AD MODULATION METER 

ANRITSU ML522F 300-1000MHZ RECEIVER 


POWER SUPPLIES 

B-K PPS100, 30V, 3.5A GPIB, 200 SETUPS IN MEMORY 
B-K PPS300, 40V, 7.5A GPIB, 200 SETUPS IN MEMORY 
B-KPPS600, 60V, 10A GPIB ,200 SETUPS IN MEMORY 
B-KPPS1000, 60V, 17A GPIB ,200 SETUPS IN MEMORY ... 
HP 6264B 20V, 20A 120VAC INPUT 

HP 6033A 200W AUTORANGING POWER SUPPLY . 
KIKISUI PAL35-20, 35V, 20A 

HP 6266B 40V/5A DC POWER SUPPLY 

SOR SRL40-50, 40V/50A 


Misc. 


TEKTRONIX TM504 OR TM503 

HP 3497A DATA ACQ. MAINFRAME 
HP 44421A 20CH MUX FOR 3497A 
HP 44428A 16CH ACTUATOR 

TEK 577D2/177 CURVE TRACER WITH STANDARD INPUT ... 
AC/DC EL750B ELECTRONIC LOAD, 750 WATT 


THESE INSTRUMENTS ARE IN EXCELLENT CONDITION. WE GUARANTEE THEY 
WILL MEET MFRS SPECIFICATIONS, AND ARE SUPPLIED WITH A MANUAL, POWER 
CORD AND 90 DAY WARRANTY 


PHONE 800-442-5835 OR 415-969-1142 
FAX 415-969-0334 

EMAIL TESTLAB2@IX.NETCOM.COM 
WEB http://www.testlabco.com 


TEST LAB COMPANY 


1066 LINDA VISTA AVENUE 
MOUNTAIN VIEW, CA 94043 
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EPROM+ 


THE ORIGINAL PARALLEL PORT 
PROGRAMMING SYSTEM! 


A DEVICE PROGRAMMER 
FOR BENCH AND FIELD 


EPROMS (UV & FLASH) (24, 28, 32, 40* PIN PLUS 27C, 29C, 28F & 29P) 
1702* 2708, TMS27 16* 2716,32,32A,64,64A,128,128A,256,5 12,513,011,010,101 
1001, 1000, 1024,210,020,2001 ,220,2048,400 1 ,040,080,240,4096,25 16,32,64,68764 
(18, 24 & 28 PIN PLUS CXXX) X2210,2212 

2804, 2816, 2816A, 2817, 2864, 2865, 28C256, 28CO10, DSI2XX 

* (8 & 14 PIN PLUS CXX) ER1400,M58657, 2401,02 
04,08,16,32,44,64,65, SICI1, SOO11A, 8572,82,92, 9306,46,56,66, 16811, 16911 
BIPOLAR PROMS 


* (16 THROUGH 24 PIN) 74SXXX, 82SXXX PAMILY 
(UV, EE AND FLASH) 87414248, 48H 49,49H 
8751, 87C5 1,52, 87CSXXX87ICTSX,BICS 1 52, 89C 105 1,205 1,68705,68HC705 
68HC711E9, PIC16C54,55,56,57,58,61,64 620,62 1,622,71,74,84,TMS7742 


*ADAPTER REQUIRED - DIAGRAMS INCLUDED IN MANUAL 

+ SOFTWARE - READ, VERIFY, PROGRAM, COPY, DISK FILE LOAD 
& SAVE, CILECKSUM, FULL SCREEN BUFFER EDITOR W220 CMDS 

* READS INTEL HEX, MOTOROLA S-RECORD AND BINARY FILES 


$289 


* FAST-MOST DEVICES PROGRAM IN UNDER 20 SECONDS 


* RUGGED (9" X6" X3") PORTABLE ENCLOSURE W/CARRY HANDLE 

* MADE IN THE USA - 30 DAY MONEY BACK GUARANTEF 

* SYSTEM INCLUDES: PROGRAMMING UNIT, PRINTED MANUAL 
PRINTER PORT CABLE, POWER PACK AND SOFTWARE 


ADD $5.00 SHIPPING 
$5.00 COD 
VISA / MASTERCARD 


ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OHIO 45150 
(513) 831-9708 FAX (S13) 831-7562 


NEW CATALOG, RF parts, shortwave kits, 
transceiver kits, iron powder and ferrite cores, 
hard to find parts, more. Two stamps to Dan's 
Small Parts, Box 3634, Missoula, MT 59806. 
Ph/Fax 406-258-2782. Online catalog 
http://www.fix.net/dans. html 


ATTN. DEALERS HAMS. TIGER is introduc- 
ing a new line of low profile high-gain, no 
mechanical adjustment, completely weather 
seal, 2 meter mobile antenna model 100. 
Covers 138 to 154MHz with 4MHz progres- 
sive memory steps each step 4MHz wide with 
less than 1.2 SWR handles, 150 watt and 
with 5-year replacement warranty. $59.95. 
Magnabase Model 100-1 for P1-259 $39.95. 
Tiger Products distributed by ILIADIS. Make 
inquiries, payment to: ILIADIS, PO Box 
350562, Jacksonville, FL 32235-0562. 


ELECTRONICS BOOKS. Thousands of 
titles. Electronics meet. Aviation at Marine, 
Manhattan Beach 7-11am, last Saturday 
each month. We also buy. Lee and Margaret 
Johnson, 805-525-8955. 


LEARN THE SECRET. How to silently acti- 
vate any phone/line and monitor. And without 
ID detection. For info, send $5 refunded with 
first order to: ILIADIS, PO Box 350562, 
Jacksonville, FL 32235-0562. 


RCI-2950/2970 Modification Manual. Tune- 


ppd wi 
Box 225, St. Clair, MO 63077. 314-629-4294. 


QUALITY PARTS at surplus prices. All new, 
never used distributor and OEM overstocks. 
Call IME, 817-561-2999 or write PO Box 
170415, Arlington, TX 76003. 


FACTORY NEW Wavetek RF portable power 
meter, complete system, 1990 price $2,860. 
Our price $575. 4 units available. Psitech 
Plus 707-745-4804, Fax 707-747-5277. 


HAM GEAR WANTED 


WANTED: ELECTRONIC EXCESS “NEW” 
ICs, SEMICONDUCTORS, CAPACITORS, 
RELAYS, FANS, MOTORS. Late model 
TEST EQUIPMENT. Your NEW but excess 
electronics could be exactly what I’m buying. 
LYNN JOHNSON CONSULTING. 408-274- 
3559 V/FAX, lyntec@ccnet.com WEB 
http://www.angelfire.com/ca/jehome/index.ht 
ml 


WANTED: ICOM IC-03AT 220MHz hand- 
helds. Will consider non-functional radios. 
Top dollar offered. Contact Alan Sanders, 
Communications Specialists, Inc., 426 West 
Taft Avenue, Orange, CA 92865-4296. 1- 
800-854-0547, FAX 1-800-850-0547. 


| WANT it and | want it now. | want all of your 
SIMM memory. IBM, Mac, new, used, even 
defective. | want it all. Highest $ paid. Now 
selling memory. We can beat any printed 
price in Nuts & Volts. Call 1-800-4-MEMORY 
now! Voice/FAX. 


ADVANTEC EETOOLS pit DATA I/O SYSTEM GENERAL MODULAR CIRCUIT TECHNOLOGY ICE TECANDLOGY CHROMA HILO STAG XELTEK 


PROMAX MEGAMAX MEGAMAX4 — ALLMAX PLUS 
$CALL Advantech Labtool-48 Universal 
$ 650 EETools Alimax Pius Universal (Printer Port) 
$ 409 EETools MegaMax | Gang Universal (PP) 
$ 509 EETools MegaMax 4 Gang Universal (PP) 
$ 419 Needhams EMP-20 Universal (Printer Port) 
$ 679 Needhams SA-20 8 Gang Stand Alone 


SUPERPRO It 


$ 369 Xeltek SuperPro II Universal (ISA Card) 

$ 409 Xeltek SuperPro IIP Universal (Printer Port) 

$ 249 Xeltek SuperPro Lite Universal (Printer Port) 

$ 165 Xeltek Rommoaster Il Universal (Printer Port) 

$ 479 MOD-EMUPA Universal (New Sale Price) 

$ 629 ICE Technology MicroMaster LV (Printer Port) 


MICROMASTER-LV LABTOOL-48 SA-20 


$ 739 Stag Orbit-32 E(Ejprom Stand Alone Please Call For Refurb Derno & Used Programmers 


General Device Instruments 


MCT-EMUPA ROMMASTERII 


Sales 408-241-7376 Fax 241-6375 BBS 983-1234 


Web www.generaldevice.com E-Mail icdevice@best.com 


$479 


$165 


Write in 140 on Reader Service Card. 


he cover of 

Analog Circuit 

Design: 

Art, Science, and 

Personalities 

(edited by Jim 
Williams, Butterworth-Heinemann 
1991) shows a workbench with a 
Tektronix 547 oscilloscope. 
Although the type 547 is a vacuum 
tube dinosaur, it still has reason- 
able performance — better than 
many new scopes sold today. 

Used laboratory test equip- 
ment from the 1970s and 1980s is 
a good buy. For example, a new 
Tektronix TDS 320 digital scope 
(100 MHz) goes for $2,895.00 
today. A new GoldStar 40 MHz 
scope goes for $580.00. In con- 
trast, a used Tektronix 465 (100 
MHz) is less than $500.00. That's 
substantially less than the newer 
Tek scopes, and better perfor- 
mance and quality than the low- 
end alternatives. Of course, used 
analog scopes don't have the fea- 
tures of today’s digital models. 
Although there are good deals 

out there, buying used equipment 
is just like buying used cars — 
you must know what you are buy- 
ing. 


Where to Buy 


Many stores sell used equip- 
ment, and the convenience, risk, 
and price vary accordingly. Buying 
equipment “as-is” is riskier, but 
cheaper than buying it with a 
guarantee. If you have time and 
like haunting surplus stores and 
swap meets, then you can buy 
when a good deal comes along. If 
you're in a hurry, then checking 
the want ads and calling dealers 
are the best bets. Below are the 
kinds of dealers you will find. 


Used Test Equipment Dealers 

Dealers buy equipment from 
companies who no longer need it. 
They make sure the equipment 
works and even calibrate it before 
they sell. The package includes 
the equipment, its manuals, and a 
warranty. The prices are high, but 
there is little risk, and you don’t 
waste time looking for the equip- _ 
ment you want. 


Surplus Stores 

Surplus stores offer equip- 
ment at the same prices you see 
in the classified ads, but you can 
look the merchandise over and 
even test it before buying. 

The quality of the product 
varies. Surplus stores usually get 
the equipment the dealers don't 
want, so the units either have 


problems or aren’t in demand. The 
problems may be minor, and the 
stuff the dealer didn’t want may be 
just what you need. Unfortunately, 
the junk and the overpriced units 
stay around while the bargains 
disappear quickly. 

Occasionally, these stores will 
have parking lot sales with extra- 
ordinary bargains. 


Mail Order 

Dealers, surplus stores, and 
individuals place classified ads in 
Nuts & Volts and other publica- 
tions. Make sure they offer an 
inspection period. If you can, pay 
with a credit card because it gives 
you some leverage in a dispute. 
These magazine ads will also tell 
you the market price. 


Swap Meets 

Swap meets are hit or miss, 
so you may not find what you 
want. All kinds of sellers will be 
there. Although some dealers will 
take booths, most sellers are indi- 
viduals who collect and sell equip- 
ment on the side or individuals 
who are getting rid of some equip- 
ment they own. You can get some 
good deals from the latter group, 
but you cannot rely on the selec- 
tion or the quality. 

The early bird gets the worm 
at these events. 


Auctions 

I’ve only been to a few auc- 
tions and, in my opinion, none of 
them were worth it. There are 
some silly scams such as the 
buyer's premium where you pay a 
lot more than what you bid. The 
main problem with an auction is 
all the other people who bid up 
the price. Well, that’s why it’s an 
auction, but a lot of the bidders 
don’t know what they are doing, 
and they drive the price above 
wholesale (roughly 60% of the 
retail market price). 

Some frenzied bidders will 
even drive the price for used 
equipment above the retail price 
for new equipment. Bidding for 
basic equipment such as scopes 
is fierce. The lucky bidders are the 
ones going after esoteric equip- 
ment such as electron micro- 
scopes that nobody else wants. 

The best bargains have been 
the palettes, but the bidding can 
be frightening. A couple times I've 
gone after a palette, but so have 
others, and they wanted it more 
than |. - 

Besides, | don’t have the 
space to store a palette full of 
stuff, and what would | really do 
with four workstations? 


Price 


Supply and demand deter- 
mine the market price for a typical 
piece of equipment, but the condi- 
tion of the individual piece of 
equipment is also important. If you 
are going after a major piece of 
equipment, you better do your 
homework and find out the market 
prices. Make sure you compare 
prices for the same configuration; 
extras such as manuals and 
probes make a big difference. 
Watch out for subtle differences 
between models: a DC503 
counter goes for about $125.00, 
but a DC503A goes for $200.00. 

Catalogs are the best source 
of information because they have 
specifications and prices. Nothing 
on a Tek 7A18 will tell you its 


by Gerald Roylance 


about problems with the B trigger. 

Appearance shows how the 
equipment has been treated. If it 
has been sitting out in the rain, it 
may still work, but it hasn't gotten 
the same care as a unit that’s 
been inside. Broken knobs, miss- 
ing bezels, and scratched grati- 
cles don’t render the equipment 
useless, but you should get a 
price break. Bent shafts mean 
repairs are required and there 
should be a steep discount. Don’t 
forget labor. Even if you do the 
work, the price should drop about 
$50.00 per repair hour. 

Look for missing parts. People 
will try to sell equipment at the 
market price even though it is 
missing critical parts. Look for 
missing cards and dangling wires 
that go nowhere. Common sense 


Tektronix 7904 500 MHz oscilloscope with plug-ins 


Description 


500 MHz mainframe 
200 MHz vertical 
200 MHz vertical 
400 MHz timebase 
7B80 Opt.2 400 MHz timebase 


Total or package price 


Tech-Systems 
with manuals 


$1,700.00 


What | paid 


$600.00 
$200.00 
$200.00 
$375.00 
$325.00 


$395.00 + $175.00 
for manuals 


Tek 7D15 225 MHz Universal Counter plug-in 


Model 
7D15 
7D15 manual 


Description 
225 MHz counter 


bandwidth, and bandwidth deter- 
mines the value of a plug-in. The 
manufacturer’s catalog is best for 
the details about the equipment, 
but a catalog of used test equip- 
ment will list the salient features 
and give you a better idea of the 
current market price. The retail 
price 10 years ago doesn’t matter 
much. Looking at ads will tell the 
current price range, but most ads 
don't give the specs. | have a 
used test equipment catalog to 
which | add price information. 

The market price is for a typi- 
cal unit, and if a unit isn’t typical, 
then its prices should be different. 
The central concern is: Does the 
unit work? If you have a chance to 
test it or to return it if it doesn’t 
work, then the purchase doesn’t 
carry much risk. If you cannot test 
it and cannot return it, then it 
should cost less than a unit you 
can test or return. A guarantee is 
worth at least 20 percent of the 
purchase price. 

Always ask the seller if the 
equipment works — it doesn’t cost 
anything to ask. At worst, the sell- 
er will lie, but he might tell you 


Tech-Systems 
$250.00 


What | paid 
$100.00 


Included $20.00 


helps. If the cover is loose or 
missing a few screws, then be 
suspicious. Technicians remove 
the cover when there is a prob- 
lem, and if the problem isn’t fixed 
right away, then the cover and the 
screws sit around and get lost. If 
the calibration seals are intact, 
then the unit should have all its 
parts. If the seals are broken, then 
somebody repaired the unit. 

Property stickers offer clues 
about an instrument's life. 
Equipment from a rental agency 
usually has a hard life. 


Manuals 


There is a healthy market in 
used manuals, so manuals are 
expensive. A company will often sell 
their surplus hardware to one deal- 
er and their manuals to another. 

| always get a service manual. 
Operator manuals usually don’t 
say much, so | don’t bother. The 
service manual tells how to fix the 
unit, how to order replacement 
parts (such as cracked knobs), 
and how to calibrate the instru- 
ment. Even if the equipment 
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7B53 (100 MHz horizon- 
tal timebase), so knowing 
the models gave a better 
combination. | could also 
select units that were in 
better shape. 


Tek 465B Scopes 


Description 
100 MHz Scope 


Tech-Systems What | paid 
$150.00 
$70.00 
$80.00 


$300.00 


Ascope isn’t worth much with- 
out probes. Used scope probes 
are not a bargain, so buy them. 
Probes are delicate because they 


Surplus Store 
$400.00 
465B manual 


Probes 
Package 


Included No 
Included No 
$650.00 


Tek FG502 Function Generator 


Model 
FG502 


FG502 Manual 
TM504 Power Module 
TM504 Manual Included 


Description 
11 MHz function 
generator 


works now, the service manual is 
an insurance policy for later prob- 
lems. 

Manuals Plus (801-882-7188) 
and Tech-Systems (800-435-1516) 
sell manuals. 


Bargaining 


Usually a price (even a sticker 
price) is flexible, so you should 
| bargain. When there are no stick- 
| er prices — such as a parking lot 
| sale — the seller expects to bar- 
/ gain, so their first offers will be a 
| little high. Equipment on consign- 
| ment usually has a firm price. 
Before you start bargaining, 
you should determine your price 
| range. Have a minimum and a 
| maximum price. The maximum 
| price is the most you will pay, and 
| if you cannot get it for that price, 
“you will walk away. If you bargain 
Tout a maximum price, then 
| you won't know where to stop, 
| and the seller will control the 
show. With a maximum price, you 
_ have clear limits and you won't 
_ have to think on your feet. A walk- 
away price also minimizes buyer's 
remorse. lf you get it for your 
- maximum, then you still got a 
The minimum price represents 
| what you consider to be a real 
| bargain. That’s a bargain — nota 
| steal. The minimum can be your 
initial offer or a 
counter offer. 


Haggling over a Model 


Tech-Systems 


What I paid 
$350.00 


Included 
$375.00 
$20.00 


too much and the seller doesn't 
get enough. If the offers aren't 
close, don't bother. 

You can still bargain when the 
prices are far apart if you have 
some good bargaining chips. A 
printed ad or a serious defect can 
convince the seller that his mer- 
chandise is overpriced. If your 
price is reasonable, then you may 
convince the seller to deal. 

Tell the seller why you are 
interested in his equipment, what 
you want to measure, or that you 
don’t have an immediate need for 
the equipment. It doesn’t hurt to 
be friendly — and you might get a 
better deal. 


Example Purchases 


Following are some of my pur- 
chases and some reasoning 
behind them. I’ve included repairs, 
probes, and manuals because 
they are often hidden portions of 
the price. Although I'd like to say | 
bought a scope for $150.00, that 
isn't exactly true because | had to 
spend another $150.00 for the 
probes and the manual. Some 
purchases become disasters 
when you include the labor and 
parts costs. 

Buying the Tek 7904 for 
$395.00 was a fabulous deal. | 
bought the equipment at a surplus 
store where | could power up 


$40.00 + $20.00 for parts 


$20.00 
$100.00 + $10.00 for parts 


| wanted a scope that 
worked, but | could live 
with some minor prob- 
lems and was willing to 
do repairs. The scope’s 
internal triggering did not 
work, but at the store | 
could see that two 
CA3024 integrated cir- 
cuits were missing (a 
dead scope next to it had the ICs). 
External triggering worked, so | 
guessed that replacing those ICs 
would make the scope trigger 
work. The calibrator did not work 
because a set screw had fallen 
out. The readout circuits were 
flaky, something that cleaning the 
V/division switches with iso- 
propanol mosily fixed. 

Do not buy a scope with a bad 
tube because it will cost a fortune 
to fix. The quick check for the tube 
is to make sure the trace is bright 
at a modest intensity setting and 
that the focus control works. 

This scope had no trouble with the 
tube or the power supplies. Next, 
check that all the controls work — 
especially the input attenuators 
because they get a lot of use and 
usually go first. One 7A26 had a 
flaky 2X attenuator | missed when 
testing it at the store. 


Manuals 

7904 manual $105.00 
$25.00 
$35.00 
$15.00 


Manuals are expensive, and 
these manuals cost $175.00 — 
almost half of the cost of the 
scope. | ordered these manuals 


7A26 manual 
7B80 manual 
7B85 manual 


Tek TM503 power module, DC503A 100 MHz counter, DM501A true RMS multimeter 


are high impedance, low capaci- 
tance, smail, and flexible. Even 
Tektronix probes eventually break | 
or become intermittent. 

Two hundred megahertz 
probes are not cheap. A Tektronix 
P6106A costs $215.00, and the 
P6111B is $140.00. Stack sells 
some 350 MHz probes for 
$100.00. Pomona sells a 200 MHz 
6102 for $50.00; they looked like 
a good deal, so | got two. 


Summary 


All told, my scope cost about 
$700.00 plus about four hours of © 
repair time. The scale readout is a 
bit flaky, but the likely suspectisa — 
trim pot on the readout board. I’m 
happy with it, and it beats the hell 
out of my 5 MHz scope. 


Tek 7A24 plug-in — 350 
MHz, 50 ohm input 


| bought this plug-in for 
$200.00 from a surplus dealer. 
The manual cost another $45.00 
from Manuals Plus. For compari- — S 
son, the want-ad prices without a — 
manual were about $250.00; : 
Tech-Systems wants $350.00 (| 
don’t know if the manual is includ- | 
ed); Test Lab Company (with man- — 
ual) is $800.00. 

This purchase is not a bar- 
gain, but it is about the street 2 
price. The plug-in was perfect — _ 
and it was the later model of 7A24 
(serial number >B113000).  —S_ || 

Although the 7904isa500 
MHz mainframe, the 7A26 vertical — 
amplifiers limit the system band- 
width to 200 MHz. Other plug-ins 
offer better bandwidth, and the 
choices were a single channel 
7A19 (500 MHz, about $150.00) =| 
or a dual channel 7A24 — 
(350 MHz, about —s_— © 
$250.00). Both ampli- - 


Description 

125 MHz Counter 
Digital Multimeter 
Power Module 


a) What | paid 
few percent Is silly, Dead unit 
so there should be 
a healthy range 
between your min- 
imum and maxi- 
mum prices. There 
| aren’t any hard 
| and fast rules, but the 
| minimum price could be 
| about 60% of your maxi- 
| mum price. 
Think about how 
| your offers will be 
received. If your offer is 


fiers have 50-ohm input 
impedances. The 7A19 
offers greater band- 
width, but getting up to 
500 MHz wasn't that 
important, so | went with — 
the dual channel 7A24. | 
After this purchase, | hada — 
350 MHz scope with manuals | 
and probes whose total cost _ 
was about $1,000.00. fee 
The Tek 7D15 was at a sur- 
plus store, and it tested okay 
in the store. Although the 


DC503A 
DM501A 
TM503 
Package 
Manuals 
Parts 


$450.00 Western Test 
$400.00 Test Lab Co 
$325.00 Tech-Systems $125.00 R&S Surplus 

$100.00 

$50.00 

$50.00 + 8 hours 


Tek PS503A Triple output supply 


Model 
PS503A 


Test Lab Co. 
$495.00 


Description 
Triple Output 
Power Supply 


Tech-Systems 
$275.00 


What | paid 
$200.00 


PS503A Manual Included Included $25.00 


too low, then the seller won't both- 
er to bargain. If his asking price is 
| too high (say a factor of two over 

| your maximum), then a counter 
offer is probably hopeless. Striking 
a deal will make both sides 
vate because the pec pays 
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and test the scope. They gave 
me a choice of plug-ins, so know- 
ing what | was buying was impor- 
tant. 

The scope would cost me the 
same with some crummy 7A18s 
(75 MHz vertical poeta. and 


from Manuals Plus. Tektronix sells 
microfiche of old manuals (the 
7904 fiche is $15.00), but | don’t 
have a fiche reader and eee 
Paper. 

The and manuals 
brought the cost to about $600.00. 


counter's performance is only 225 
MHz (1.3 GHz is typical for 
today’s counters), it is a universal 
counter at a good price. ; 
| bought two Tek 465B scopes — 
at a parking lot sale. Both were | 
perfect, and their calibration stick- — 


ers were less than 18 months 
| old. The seller wanted $200.00 
each, but he accepted $300.00 
| for both. 
| bought the manuals from 
Tech-Systems for $70.00 each; 
Manuals Plus wanted $110.00 
each. 

| wasn't interested in the Tek 
TMS500 series modular instru- 
ment line, but then | stumbled 
across a cheap 1.3 GHz counter, 
some amplifiers, and finally a 
function generator at a parking 
lot sale. The function generator 
made me decide to buy, but by 
then the counter and the ampli- 
fiers were gone. 

I'm not too fond of function 
generators because they have 
high distortion and poor stability. 
The sinewave output uses a 
piecewise linear shaping net- 
work, and a multivibrator instead 
of a linear oscillator determines 
the frequency. But a Tek FG502 
function generator goes to 11 
MHz, and it was only $40.00. 

Why $40.00? A knob was 
broken, the pilot light burned out, 
and some internal parts were 
loose. All except the low-frequen- 
cy ranges worked. The unit had 
vanilla parts and looked easy to 
fix. A half hour of work soldered 
the low-frequency range capaci- 
| tor back in place and determined 
that the bulb was burned out. A 
| replacement knob and lamp from 
| Tektronix cost $20.00. 

Unfortunately, the FG502 is 
a plug-in that needs a power 

module, so | bought a TM504 
| (four slots) for $100.00. The 
| power module worked fine, but it 
| was missing a bail and a module 
guide. Those parts cost $10.00 
from Tektronix. 

The whole package cost 
$210.00. A consumer brand func- 
tion generator will cost twice that 
much (but it will have a sweep 
generator to go with it). On the 
plus side, | now had three empty 
slots in a TM504 to fill with other 
bargains. 

| didn’t need another univer- 
Sal counter, multimeter, or a 
power module, but they were in 
a package at a surplus store. 
There was no price and no con- 
signment sticker. Powering the 
three up showed that the power 
module and the DVM worked. 
The DVM had an ancient, but 
undisturbed calibration sticker — 
nobody had ever felt a need to 
take it apart. The counter, how- 
ever, was catatonic. The digit 
display didn’t even light. Closer 
inspection showed that someone 
had tried to repair the counter, 
but had given up. A 7400 was 
tack soldered to the board. The 
counter had an ancient LSI chip, 
SO repair might be impossible. 
Furthermore, it was only a 125 
MHz counter. The counter was 


junk. 

The seller wanted $175.00 
for the package — a reasonable 
price for the power module and 
the DVM. After | showed him the 
abandoned repair work on the 
counter, he gave me all three for 
$100.00 — a great price for the 
working units. The seller didn’t 
understand that the power mod- 
ule alone was worth $100.00. 

The counter really was toast, 
but fixing it became a matter of 
foolish pride. A high-voltage, 
high-power AC input (a transmit- 
ter?) had shorted the protection 
diodes to the +5 volt rail, and 
then rail overvoltage destroyed 
almost all the ICs on the board. 
It was the worst failure I'd ever 
seen. 

Tektronix still sold the 
counter chip for $20.00, so | 
pulled and replaced all the chips. 
The input dual MOSFET for one 
channel was dead, but Tektronix 
wanted $70.00 for the replace- 
ment parts; | used two discrete 
MOSFETs instead. 

The manual for the Tek 
TM503 cost $20.00, and the 
manual for the DC503A was 
$30.00, but | couldn’t find a man- 
ual for the DMS501A. The 
replacement parts for the 
DC503A cost about $50.00 and 
took about eight hours of work, 
so the counter cost about 
$450.00 in parts and labor even 
though | got it for free. | should 
have chucked the counter when | 
learned the extent of the dam- 
age. 

The PS503A has two vari- 
able supplies and one fixed five- 
volt supply, and it works with my 
other TM500 equipment. The 
Tektronix power supplies in this 
series don’t have meters like the 
HP and Kepco supplies. Instead, 
they rely on calibrated poten- 
tiometers and the intensity of 
some incandescent lamps. 

The classified ads showed 
the price going from $175.00 to 
$250.00. A local surplus store 
was asking $250.00, but when | 
showed them the ads, we 
agreed on $200.00. The unit has 
a flaky fine adjustment pot. 


Kay 432D Step Attenuator 


This 101 dB step attenuator 
cost $25.00, and I'd wanted one 
for a long time. Watch out when 
buying equipment because it is 
easy to miss some important 
details. There were several 
attenuators that looked similar, 
but they were oddball 93 ohm 
models. Only one unit in the 
batch was 50 ohm, and one of 
its BNC connectors was bent. 
The back end of a drill bit and 
some clamps put the BNC back 
into round, so the repair was 
simple. NV 


HAM GEAR WANTED cont. 


MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
Industries, 818-842-5953, FAX: 818-845- 
3613. 


CB/SCANNERS 


FEDERAL FREQUENCY Directory! Kneitel's 
“Top Secret” Registry of government 
Frequencies, New 8th Edition. 268 Pages! 
FBI, DEA, Customs, Secret Service, BATF, 
Immigration, Border Patrol, IRS, FCC, State 
Dept., Treasury, CIA, etc. & surveillance, 
bugs, bumper beepers, worldwide US mili- 
tary, 225 to 400 MHz UHF aero band, 
Canadian listings, & more. Ultimate “insid- 
er’s" directory! Standard reference of law 
enforcement, news media, private security, 
communications industry & scanner owners. 
$22.95 + $5 shipping ($6 to Canada). NY 
State residents add $2.31 tax. CRB Research 
Books, Box 56-NVT, Commack, NY 11725. 
Visa/MC welcome. Phone orders 516-543- 
9169 weekdays (ex-Wed.) 10 to 2 Eastern. 


FREE CB EXPORT CATALOG 24 HOURS 
A DAY by our INTERACTIVE VOICE MAIL 
SYSTEM, FAX ON-DEMAND. LISTEN to or 
FAX DOWN the ABSOLUTELY LOWEST 
PRICES on CBs, Scanners, Modifications, 
Kits, Technical Books, Accessories and 
more. LORD/WYATT COMMUNICATIONS 
718-789-7329, press Ext. 1 for the CB 
department. No FAX machine. Please send 
$3 for catalog to LWC, PO Box 030128NVUL, 
Brooklyn, NY 11203-0001. 


CB RADIO Hacker's Guide! Wow! Big 150 
pages; pictorials, diagrams, text. Peaking, 
tweaking & modifying 200 AM & SSB CB 
radios. Improved performance, extra capabili- 
ties! Which screws to tum, which wires to cut, 
what components to add: Cobra, Courier, 
GE, Midland, Realistic, SBE, Sears, 
Uniden/President. $19.95 plus $5 shipping 
($6 Canada). NY State residents add $2.06 
tax. CRB Research, Box 56-NVV, Commack, 
NY 11725. Visa/ MasterCard accepted. 
Phone order M-Tu-Th-F, 10-2 Eastern Time, 
516-543-9169. 


RED BOOK CB MODIFICATION. Antennas, 
audio, modulation, PLL/VCO, synthesis, 
mixer crystals, sliders. $25. KEN'S, 2825 
Lake, Kalamazoo, Mi 49001. 616-345-4609. 


SALES, SERVICE: CB equipment, radios, 
modifications, power mice, echo-reverb 
boxes, kits, meters, filters, antennas, noise 
toys, mounts, hard-to-find items. Partial list 
$1, complete list $4. D&R Electronics, 10 
Park St., Thomaston, CT 06787. 860-283- 
9492. 


‘ There's 
‘ one 
BEST! 
The Ultimate Scanner 
The King of Scanners takes this s -step, 
richly illustrated, bench manual far beyond 
everything ever printed on scanner mods. 
Bill will help you convert your scanner into 


precisely you've always wanted! 
244pp, large format, $29.95 


Scanners & Secret Frequencies 


Henry Eisenson’s best seller. Novice to pro, it's 
MUST reading. Praised by the experts as truly 
urstanding. comprehensive. 320pp, $19.95 


mergenc} Radio! Norm Schrein 
FON! fk $14.95 "Mr. Scanner’ 
_COPS! ..-i in print 


Television sion GRAY Market 


How they steal cable programming, with 
vendor lists, parts, the law, much more! 


Henry Eisenson, 160pp. $23.75 


Cheatings at Blackjack 
"and Adv "Dangerous!" Snyder 
D Marks. 230pp, $19.95 "Exceptional" Dalton 
Underground Database 


Everything that's sort of legal, “Fascinating” ASG | 
100pp, large format, $23.75 


- i ~ Arey 
The How-To Guide T4.' ‘Skip Arey 
The complete hands-on guide 
to the world of radio communication, 
erin mediumwave, shortwave, 

/UHF scanning, and more! 
ih quipment selection, antennas, 
accessories, clubs, techniques, logging, 
listening posts, etc. etc. 

"This Dye go how-to guide should grace 
the shelf of anyone in the gad hobby.” 
Richard D'Angelo, Chairma 
Association of North Asiricah Radio Clubs 

"Skip covers it all, from DC to daylight... 

A comprehensive as on intercepting 
and documen’ Is. 
Highly recommended” * Bill Cheek 

“The most complete and useful book of 
monitoring information available." 
Paul Swearingen, Publisher, DX News 


ISBN 1-56866-101-0 344 pages, $19.95 
_ www.electriciti.com/~ ipgbooks 
INDEX Publishing Group, Inc. s/h 1st book: $4 


3368 Governor Dr, Ste 273N Add't: $2 ea 
San Diego, CA 92122 CA: add 
7.75% tax 


1 -800-546-6707- credit cards 


Write in 76 on Reader Service Card. 


VANTED! 


WE PURCHASE SURPLUS LASERS, LASER 


1 RELATED EQUIPMENT AND OPTICAL EQUIPMENT 


| We also sell LASER's for researchers, industrial applications, 
educational purposes, entertainment and hobbyists. 


Mee 


i . — = 
| 1269 W. Pomona, Corona, Califomia 91720 


VE INDUSTRIES 


e-mall mkenny1989@aol.com 
FAX (909) 278-4887 


CALL FOR FREE CATALOG! 


(909) 278-0563 


| See our catalog on the internet! 


http://www.mwkindustries.comf| 


Write in 32 on Reader Service Card. 
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CUNARD ASSOCIATES 


RD6 Box 104, BEDFORD, PA 15522 
TEL / FAX 814 623 7000 


WHOLESALE 
CABLE BOXES 


CONVERTERS - FILTERS 


PIC emiator 


PICE-6 from $295 

e Real-Time In-Circuit Emulator 
(to 10 MHz) 

© Supports PIC 16C62X, 16C6X, 
16C7X, and 16C84 

e Single step and run to Breakpoints 

e Includes Assembler and Simulator 

e Programmer for PIC 16C5X, 16C6X, 
16C7X, 16C84, and 17C4X in DIP 
packages, only $755 


Learn 8051 
on POF 
With our 80C552 SBC connected to 
your PC's printer port, learn to write the 
8051 program, debug and test it on PC. 
¢ 8051 core processor (80C552) with 
8 channel 10-bit A/D and PWM 
@ 24 more I/Os and RS-232 port 
© 32K ROM and 64K RAM 
e Includes Assembler, Disassembler, 
Simulator, plus monitor and example 
programs, only $225 


ROMY-16 
EPROM EMULATOR 


iF YOU NEED NEW BATTERIES FOR YOUR ELECTRONIC EQUIPMENT 
DON'T PITCH EM" ............. SEND THEM TO US FOR REBUILDING I 


* WE INSTALL NEW NL-CAD BATTERIES INTO YOUR ORIGINAL CASE 
ORIGINAL. 


Call Us To 
Tv Satisfy All Of Your Cable 
Equipment Needs! 


WE CARRY ALL 
THE MAJOR 


WARRANTY. 
WE WILL BE HERE WHEW YOU NEED US / 10 YEARS IN BUSINESS. 
WE SAVE YOU™™ MONEY * [ii 11 


* NO.JO6 IS TOO LARGE OR TOO WE OFFER VOLUME DISCOUNTS 

TO LAW ENFORCEMENT / COMPANIES / RE DEPARTMENTS / UNVERSITIES ALL MAKES | 
FOR MORE INFORMATION ABOUT YOUR PARTICULAR NEEDS, WE GAN BE CONTACTED | & MODELS 
VIA PHONE OR FAX AT (614) 623-7000 OR VIA E-MAIL TO: ZAPPEM @ AOL.COM 
OR SEND YOUR PACKS FOR QUOTATION VIA UPS OR PRIORITY MAIL TO ADDRESS ABOVE. 


GENERAL ELECTRIC STANDARD BENDIX KING 
MPD/PLS - MPR/MPS/MPX CNBI1I/HWAIIO $29.95 KRIOS/LAAI25 $34.95 
19A704850P(1200nAH) $34.95 CNBI2Z0/HWA120 $ 34.95 KENWOOD 
19A704860P(1800mAH) $39.95 CNB121/152/153 $39.95 pRo/KNRs $29.95 
PL19D429763(777)G1/3_ $37.95 UNIDEN PB21/21H $ 14.95 
M AXON SA-1155 $39.95 APX650 $34.95 PB25/41/26 $24.95 

MOTOROLA APX1100/1200 $39.95 YAESU 
P200/HT600/MT 1000 BP100/200/205 $19.95 FNB39/4//12/27 $32.95 
NTNS521/4585/4824/5414 $37.95 1COM FNB11/14/16/26S$ 32.95 

MIDLAND BP2/BP3 /BP22 $18.95 FNBI7/25 $ 23.95 
70-B32 / 70-836 $39.95 6P5/8P23/24 $2495 COMPUTERS 
70-B10/B16/B19/B21 $39.95 8P7/CM7/BP8 $34.95 SEND PACK FOR QUOTE 


BATTERY REBUILD SERVICE 


MANY OTHERS AVAILABLE WRITE OR CALL 


FREE CATALOG 


ADD $ 4.50 SHIPPING & HANDLING PER ORDER 


BRAND NAMES! 
30 DAY MONEY BACK 
GUARANTEE! 
1 YEAR WARRANTY 


Zao 
Call Now and Take Advantage!!! 
MODERN ELECTRONICS 
1-800-906-6664 


2125 S. 156TH CIRCLE * OMAHA, NE 68130 


VISIT OUR WEB SITE 
http://www.tiac.net/users/oline/modern-_electronics 


Write in 25 on Reader Service Card. 


Emulates ROM or RAM in 8- and 16-bit 
systems for $195 (2716-27256) or $245 
(2716-27010). Window/menu driven 

interface. 15 day money-back guarantee. 


J &M Microtek, Inc. 


83 Seaman Road, W Orange, NJ 07052 


TOMCAT’S BIG CB Handbook, by Tom 
Kneitel! 221 pages, illustrated. Everything 
they never told you about AM, SSB, DX, 
Freeband, legal and otherwise. Only $15.95 
(+$5 postage, $6 to Canada). CRB 
Research, Box 56, Commack, NY 11725. 


Write in 198 on Reader Service Card. 


SCOPEBOOSTER KITS close out. Nov. "96 
issue, $39.95, S&H $4.50. Technology 
Systems, PO Box 1401, Torrington, CT 
06790-1401. 


ORANGE BOOK SCANNER REPAIR. 
Modifications, repair information, 450+ mod- 
els: Alaron to Yupiteri. $25. KEN’S, 2825 
Lake, Kalamazoo, MI 49001. 616-345-4609. 


WANTED TO Buy: Radio Shack scanners, 


“THE MOST extraordinary hacking & spy 
www.spectre-press. 


(NYS residents add $1.73 tax). MC/Visa OK. — in the world!” www. 


model PRO-43 or 34 preferred. 513-392- 
Phone orders 516-543-9169. 


1676 anytime. 


OPY CATS 


CELLULAR PROGRAMMING EQUIPMENT 
WE OFFER YOU THE LOWEST 
PRICES IN THE USA!! 


6-WAYS..7-WAYS..STARTAGS..ELITE AND ELITE EE-3 


WE HAVE WHAT YOU WANT!! 
CALL US AFTER YOUVE CALLED THE REST... 


We ship same day with next day delivery anywhere in the world. Payment must be 
collected funds, Western Union or U.S. Postal Money Orders only. 


All equipment is sold solely for educational. or experimental purposes. 


CALL 817 633-5991 24 HOURS 
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Tel: (201)325-1892 Fax:(201)736-4567 
Write in 217 on Reader Service Card. 


Write in 135 on Reader Service Card. 


Move Up To The Ultimate In Robotic Kits. 


UME TRACKER 


OWL “Next Generation” 
of affordable, rugged Robot 
Kits challenge the enthusiast to 
solder circuit boards and 
mechanically assemble. 


Each OWIKIT also incorporates the 
basic principles of robotic 
experiments, sensing and locomotion, 


guaranteeing an exciting, hands-on 
adventure of knowledge and fun! 


But remember! OWI is the recognized 
founder and leader in Educational 


Visit our homepage Robot Kits. 


@ hitp://www.owirobot.com 


Hyper Peppy MY-969 Sound / Touch Sensor 
SELECTABLE GEAR BOX OWI-GB25 6 Gear Ratios 


Sound Sensor 


ACCEPT NO IMITATIONS. 


46 Pg. Book $24.95 
(lid. ty.) 
ELECTRO-MAGHNETIC TRAIN OW1I-653 Basic Electronics (Ltd. Qty.) 
47 Pg. Book $ 29.95 


$ 10.00 
$ 10.00 


ELEKIT 


1160 Mahalo Place, Suite B 
Rancho Dominguez, CA 90220-5443 
(310) 638-7970 
Fox: (310) 638-8347 


Programmable - Graphic 


Infrared Sensor 
Infrared Sensor 


59 Pg. Book $69.95 
49 Pg. Book $49.95 
48 Pg. Book $49.95 


44 Pg. Book $29.95 


Sound / Touch Sensor 
Solar Sensor 


10 Pg. Book $34.95 


Write in 104 on Reader Service Card. 


easy PIC’n 


MICROCONTROLLER 


BILL’S CB & 2-Way Radio Service: 
CB/ham/scanners, AM/FM/SSB/CW export/ 
domestic radios by Galaxy, Mirage, Palomar, 
Connex, Cobra, Superstar, RCI, Uniden 
Midland, Maxon, and more. Linear amps, 
antennas, books, manuals, mics, meters, 
sound toys, frequency expansion and modu- 
lation kits. $3 for list of products, refundable 
on first order. Technical advice is free. Call: 
408-782-0064. Write: PO Box 306, Morgan 
Hill, CA 95038-0306 MC/VISA. 


ROGER BEEPS/keyup tones superior quali- 
ty high reliability professional grade devices. 
Single and multitone. $19.95 to $29.95. For 
more information, faxed or mailed literature 
and orders please call Daltronix, 908-493- 
1658. 


240+ CHANNEL CB/HAM commercial radios: 
AM/FM/SSB/CW export/domestic: RCI, 
Motorola, Uniden, Cobra. Mics, antennas, lin- 
ears, meters, books, night scopes, and tons 
more stuff! Catalog $3. MAXTECH, Box 
8086, New York, NY 10150. 718-547-8244. 


VINTAGE TUBE CBs. LSASE list. RR3 Box 
2075, Fort Kent, ME 04743. 207-834-6273, 
evenings/weekends. 


“CB MODIFICATION SECRETS,” new 200- 
page guide by author of “CB Radio Hacker's 
Guide.” More easy AM/SSB CB upgrades & 
enhancements: Cobra, Realistic, Uniden, 
President, etc. Freq. expansion, VFO, clarifier 
unlock, VOX, Roger Beep, anti-theft device, 
receive preamp, more. Only $21.95, plus $5 
S/H ($6 to Canada). CRB Research, Box 56, 
Commack, NY 11725. NYS res. add $2.22 
tax. Visa/MC orders call: 1-800-656-0056. 
Canada/AK/HI: 516-543-9169. 


SCANNER MODIFICATION HANDBOOK. 
Big! 160 pages! More than 20 performance 
enhancements for PRO-2004 and PRO-2005. 
Restore cellular, increase scanning speed, 
add 6,400 memory channels, etc. Step by 
step instructions, photos, diagrams. Only 
$18.95, +$5 shipping ($6 Canada). (NYS res- 
idents add $1.98 tax.) CRB Research, Box 
56, Commack, NY 11725. Visa/MC welcome. 
Tel. 516-543-9169. 


BOOK 


How to get started using PIC16CXX 


microcontrollers 


¢ Programming techniques 


Program design 
Flow charts 
Instruction set 
Addressing modes 
Bit manipulation 
Subroutines 
Sequencin 
Lookup tables 
Interrupts 


* Writing source code using a text 
ed 


e Usin 


itor 
an assembler 


¢ Interfacing 


Circuits 
/O conversion 


* Timing and counting 

* Using a PIC16/17 programmer 
¢ Experiments 

¢ Lots of examples 


PIC is a trademark of Microchip Technology Inc. in USA 


$29.95 + $3 mail in US 


VISA, MC, MO, Check 


CA residents please add 7.25% CA sales tax 


SQUARES 


BLECTRONICS 


P.O. 


Box 501, Kelseyville, CA 95451 


Voice (707) 279-8881 


FAX 


(707) 279-8883 


http//www.zapcom.net/~squareone 


INSTANTLY COPY CD-ROMS 
NO COMPUTER NEEDED! 


COMPLETE STAND ALONE 
DUPLICATION SYSTEM 


. sor ea contained - 
no additional hardware 
or software is required. 


Automatically decodes 
and copies virtually an 
CD format, including CD- 
ROM, audio, CD-DA, CD- 
XA, Mac HFS, Mixed 
Mode and ISO 9660. 


Internal A/V hard drive 
stores bit-by-bit disk 


ne for instant 


External SCSI port works 
like a fast CD writer. 
Connect to your PC or 
Mac and design custom 
CDs with the FREE 
included CD software. 


Only $1495 with Free 
software. 


INTENDED FOR BACKUP & IN-HOUSE 
DUPLICATION PURPOSES ONLY 


Instantly duplicate CD-ROM disks for software distribution. Make spare 
backup le of your valuable software. Produce disks quickly and 
economically. No CD design or multimedia production experience is 
required. 

Insert your original disk and push “enter” The onboard fast 
multimedia processor decodes the CD format and copies it to the 
internal A/V hard drive. Insert blank recordable disks and make as 
many exact copies as you like. You’ll easily and quickly produce 
identical bit-for-bit duplicates. 

The CD-Dupe-It! system is totally self contained - absolutely no 
connection to a PC or Mac is required to copy disks. Just turn it on 
and press “enter” to start copying. 

With the included CD design talline, CD Dupe-It! also works over- 
time as your custom CD design system. Just attach a SCSI cable to 
your PC or Mac and you're ready to master your own custom CD-ROMs 


and audio CDs. 
CORPORATE SYSTEMS CENTER 


1294 Hammerwood Avenue 
Sunnyvale, CA 94089 
www.corpsys.com 


Tel. (408) 743-8739 


We gladly accept Discover, Visa/Mastercard, COD or 
prepaid orders. No surcharge for credit cards. 


SCSI PERIPHERAL EXPERTS ¢ HARD DRIVES * CD-ROMS ¢ TAPE DRIVES * M/0 DRIVES 
Nuts & Volts Magazine/February 1997 11 


CSC 


Write In 180 on Reader Service Card. 


100% Satisfaction & Every day Low Price Leadet 
re : MX cpus Orders & PRICE | 


; / i 7 * 800 -899-6430| 
586 DX133 Muz comso wi256« $145 | Available a ake 
ant" 209-538-3940 
fe vat ary eng Free Tech Support) 
COPS CCR COCO OL eee e® PIG6G+ 800 899 6430 
All Pentium MMX Faster than 


pentium 
166Mhz 


$289 


10X SpeedCD $99 


“486 D2 


Receivers 
Only 21 x 47 x Smm 
#13mA,; 130uA on power save (100:1) 
Carrier detect o/p 
Simple to integrate 
©Up to 20k bps 
©418 or 433.9MHz FM Superhet 
*SAW controlled - stability 
*Analog or digital o/p 
© Wide supply range 4,5-9V (A/F ver.) 
Fast enable time <3ms 


Transmitters 
eOnly 30 x 10 x Smm Only 23 x 33 x [1mm 
*Up to 40,000bps of balanced code 
#19200 baud with ASCII 
#Up to 170m range. 
#5y operation 
©0.25mW into 1/4 wave antenna 
#418 or 433MHz FM 
Fast Ims enable for power saving 
Direct interface to SV CMOS logic 
*Auto TX/RX changeover 


$20 12X Speed CD $1 25 <3, SY} © LIVIA) yestone 
$23 16X Speed CD 
$65 All Kinds Drives , Sound Cards 
Speakers and CD Titles: Please Call 
™ | eae ae ae 
ads cin cml iefenaiae (ace 420 


Call! ¢Up to 20k bps data transfer 
#418 or 433.9Mhz FM 

Simple to integrate - 

«simply add antenna, data, power 
eRange up to 200m 

«Analog or digital data i/p 
SAW controlled - stability 


TXM-4XX-A $24.50 SILRX-4XX-A 
TXM-4XX-F. $25.80 SILRX-4XX-F 


15° 28 1024x768. Wt Low 
17" 28 1280x1024 n1,low $525 
AMD 


101 Kevsoaro $12 P133+ 


2.1GB $239 25GB $269 


Modem A ax $149 £ Transceiver with RS 232 Interface & Controller 
Keytronic $23 @ 33.6 Fax/Movem $85 a 
Focus 2000/2000 $ca Motherboard 33.6 Fax/Modem w/Voice $95 RAG 4 


WELMOETCES Simm Memory US ROBOTIC 33.6 Int $109 
VGA256K $27 Will beat any price ISDN 
Svca 512k $29 

SVGA 1MB $35 LOW $$$ 
Vesa/PCI 1mB ExP 2mB $39 

PCI / VESA VGA 2MB_ $55 

SVGA Carps WITH VRAM CALL 
Any OtHer VGA Carns Pt CALL 
COnErOMEr CATES3 12x CD Pad) co cer Se rts 


IDE Cran (2FD/2HD) $1 "Triton" Intel Mother Boards 
Tie) (25 1? & 1G) $l Pentium 120 Mhz wiCPU $239 


Pentium 166 Mhz wicpu $439 am ABACOM 
a 16 Bit Sound Card : 
Vesa €DE-FAST/O )$19_ | 16 Bt Sound Cor | HR A a aR Ny TCHNGCOGIES 


BIM-4XX-F oo eccceeenene $87.36 


24,800 to 38,400 bps half duplex 
#3-wire RS232 interface 
*Microcontroller with user EEPROM 
RS232 interface protected to 15kV 
#Auto TX/RX changeover 

418 and 433Mhz versions 

¢ Windows operation under file mode 
Range 120-200m 

00,.25mW, ImW & 10mW verions 
#Reset switch and status LED's 

#9V de via 9 pin connector <20mA 


e @ OO Oeeer 
°° NEWFOR'97 


@ 64 Channel, Synthesised Transceiver Module 


2.4 GHz Spread Spectrum, {Mbps Transceiver Module) 
CALL e” 
PL hd 
os008000 8 
BIM-4XX-RS232 .... $139.30 


Call 416-242-3120 


Fax: 416-242-2697 
Faxback: 416-242-3082 


c= 


67 Hamptonbrook Dr., Etobicoke, ON, M9P 1A2_—- Volume discounts * Free Catalog available. 


CD Titles _ 
Bisme Computer, Inc 1443 Angie Ave, Suite C, Modesto, CA 95351 


Write in 106 on Reader Service Card. 
SALES, SERVICE: CB equipment, radios, 


aa ey : aes = antennas, mics, connex echo boards, hard to 
¢Y Build it Yourself 


: pmeee ier a tela eee! find items. Send $2. for list. SUNDANCE 
Robot Ki 
O ot its / Action Packed 


ELECTRONICS, 1051 EVA RD., EVA, AL 
35621. 205-482-2983 
CB RADIOS, specialty items, police scan- 
EASY TO BUILD You do ALL electronic & mechanical assembly using 2-color Instruction Books with 
step-by-step, well-illustrated directions for assembly, experiments and testing. Each Robot Kit applies 
different electronic & robotic principles. Learn how Robots work and have fun at the same time! 


ners, microphones, power supplies, exotic 
electronics items, power meters, more. Full 
606A "Scrambler" All Terrain 


picture price sheets only $1, fully refundable 
on first order. Galaxy Electronics, Box 1202, 
Akron, OH 44309. Our 13th year in business. 


603A "Copycat" Programmable 


COMPUTER HARDWARE 


Robot This 6-legged Robot walks over 
rough terrain. Uses high-tech infrared 
beam to sense and avoid avoid objects in 
its path, 32 page Book. $37.95 


602A "Blinky" Pathfinder Robot 
Follows path made with a marker pen or 
tape. Red/green LEDs react to steering 
changes, adding fun and interest. 28 page 
_ Book. Infrared emitter/detectors, $36.95 


Robot Program direction, light and 
sound using detachable keypad (included) 
or optional PC, Learn digital logic basics. 
44 page Book. $57.35 


601A "Scooter" Sound Controll- 
ed Robot Backs up, changes direction, 
goes forward when it hears loud noise or 
hits an object. Florescent red. 24 page 
Book. Fast-paced excitement! $18.95 


DEPENDABLE PRODUCTS Since 1963, Graymark's ONLY business has been producing educational electronic 
kits. We do one thing and we do it right. That's why Graymark has the largest selection of electronic kits. And, 
our "It works or we fix it" policy guarantees success for YOU! 


ORDER TODAY! Phone: ViSA/MasterCard/Discover/AMEX 


CALL FOR FREE 


FROM SOURCE: motherboards with IDE-I/O 
controller on board, CPUs, mice, CD-ROMs, 
video controller, and other parts. Call NAME- 
TECHS: 773-395-1142, Fax: 773-395-1142. 


BRAND NEW w/warranty! Motherboards 
w/CPU 486/586/686 from $20. 686-90+ $135. 
SVGA monitors 14" $135, 17” Multisync 
$395. 810-9 gigabyte hard drive, Windows 
NT software ver 3.51 fileserver $350. 
Workstation $175. Windows 95 full version 
$95. Corel Word Perfect Suite (includes 5 
programs) $79. Inkjet printers $100. Hewlett 
Packard laser printer $295. Call for complete 
list and monthly specials. Call CCl 714-778- 
0450. 


WANTED: ELECTRONIC EXCESS “NEW” 


Mail: Check/Money Order, Credit Cards 


fod Gstd Ghee 40 PAGE CATALOG 


800-854-7393 | 


ICs, SEMICONDUCTORS, CAPACITORS, 
RELAYS, FANS, MOTORS. Late model 
TEST EQUIPMENT. Your NEW but excess 
electronics could be exactly what I'm buying. 
LYNN JOHNSON CONSULTING. 408-274- 
3559 V/FAX, lyntec@ccnet.com WEB 
http://www.angelfire.com/ca/ljehome/index.html 


P.O. Box 2015, Tustin, CA 92681 


Graymark 


Write in 30 on Reader Service Card. 
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ABC ELECTRONICS 315 7TH AVE N. MPLS. MN. 55401 


(612)332-2378 FAX (612)332-8481 


30 DAY WARRANTY 


WE BUY TEST EQUIPMENT AND COMPONENTS. 


TEK 7A13 DIFFERENTIAL COMPARATOR 
TEK 7AIGP PROG.200MHZ VERT.AMPLIFIER 
TEK 7A17 150 MHZ SINGLE TRACE AMPLIFIER 
TEK 7A18 75 MHZ DUAL TRACE AMPLIFIER 
TEK 7A19 600 MHZ SINGLE TRACE AMPLIFIER 
TEK 7A22 DIFFERENTIAL AMPLIFIER 

TEK 7A24 400 MHZ DUAL TRACE AMPLIFIER 
TEK 7A26 200 MHZ DUAL TRACE AMPLIFIER 
TEK 7D11 DIGITAL DELAY UNIT 

TEK 7D12 A/D CONVERTER MAINFRAME 
TEK 7D13 DIGITAL MULTIMETER 

TEK 7M11 DUAL 50 OHM DELAY LINE 

TEK 713 

TEK 7S11 SAMPLING PLUG IN 

TEK 7812 GENERAL PURPOSE SAMPLER 
TEK 7814 1 GHZ SAMPLING PLUG IN 

TEK 453 SOMHZ OSCILLOSCOPE 

TEK 485 350 MHZ PORTABLE SCOPE 
KEITHLEY 480 PICOAMMETER 

TEK 608 MONITOR 

TEK DAS9100 WITH PROBES 

KIKUSUI 5020 20 MHZ OSCILLOSCOPE 
PHILLIPS PM3212 25 MHZ OSCILLOSCOPE 
TEK 422 15 MHZ OSCILLOSCOPE 

TEK 455 50 MHZ OSCILLOSCOPE 

HP 6428B 0-20V/0-45A POWERSUPPLY 
BRADLEY 132 SCOPE CALIBRATER 


$150.00 
$75.00 


$250.00 
$75.00 
$75.00 
$75.00 
$75.00 
$75.00 
$100.00 
$125.00 
$200.00 


TEK 7815 | GHZ DELAYING TIME BASE 

TEK 7BS0A 180 MHZ TIME BASE 

EK 7B52 DUAL TIME BASE 

TEK 7B53 100 MHZ DUAL TIME BASE 

TEK 7870 200 MHZ TIME BASE 

‘TEK 7871 DELAYING TIME BASE 

TEK 7880 400 MHZ DELAYED TIME BASE 

TEK 7B85 400 MHZ DELAYING TIME BASE 

TEK 7B90P PROGAMABLE TIME BASE 

TEK 7B92A 500 MHZ DELAYING TIME BASE = $125.00 

TEK AMS02 DIFFERENTIAL AMPLIFIER $75.00 

TEK MXS010 MULTIFUNC.INTERFACE EXTEN. $200.00 

TEK 7834 400 MHZ STORAGE MAIN FRAME ~— $400.00 

TEK 7844 400 MHZ MAIN FRAME $400.00 

TEK 7854 400 MHZ DIGITAL STORAGE FRAME $500.00 

TEK 7904 500 MHZ MAIN FRAME $250.00 

TEK 7104 1GHZ FRAME WITH- $2750.00 
(7A29,7A29,7B10,7B15 ) 

GENRAD 1657 RLC BRIDGE 

TEK 577 D1/177 CURVE TRACER 

TEK 7D20 PROGRAMABLE DIGITZER 

TEK 465 100 MHZ OSCILLOSCOPE 

TEK 465B 100 MHZ OSCILLOSCOPE 

TEK 2335 100 MHZ OSCILLOSCOPE 

TEK 834 DATA COMMUNICATION TESTER 

HP 5359A TIME SYNTHESIZER 

HP 6033A 0-20V/0-30A POWERSUPPLY 


$750.00 
$1500.00 
$500,00 
$400.00 
$450.00 
$1200.00 
$130.00 
$1000.00 
$1200.00 


Write in 101 on Reader Service Card. 


PENTIUM MOTHERBOARDS 75/100/120/ 
133/150/166/200, Triton VX chipset, Plug-N- 
Play BIOS, 3ISA/4PCI, 256K Pipeline cache 
$109, Triton Il-HX boards with 512K cache 
$139, Pentium CPUs @$109/155/168/245/ 
330/384/558. IBM/Cyrix 686 P120/150/166/ 
200+ @ $106/144/187/ 420, 12-speed CD- 
ROM, audio button $139, 72-pin SIMMs, 
60ns EDO, 16MB $87, 8MB $41. Call for cur- 
rent pricing, other parts and illustrated cata- 
log. 1-year warranty, FOB tech-specialities, 
Inc., 5703 Heffernan, Houston, TX 77087- 
4113, 1-800-864-5391 for orders and tech 
support, fax: 713-307-0314. 


19” RACKMOUNT PC chassis: Heavy duty, 
4U, 8 slots expandable to 12, two (one hid- 
den) 3.5"/two 5.25” drive bays, front panel 
fan, mini tower power supply not included, 
$229 with this ad! Monitor chassis $285, key- 
board chassis $145. We do business COD, 
cashier's check only, Computronics 
Technology, 972-242-8087. 


CELLULAR PHONES. GREAT PRICES. 
WILL BEAT ALL OTHER’S PRICES FOR 
RECONDITIONED PHONES INCLUDING 
MOTOROLA, AUDIOVOX, ERICSSON, OKI, 
NEC, JRC, NOKIA, AT&T, MANY OTHERS. 
OVER 6,000 PHONES AVAILABLE. 
QUANTITY DISCOUNTS. CELLULAR 
EXTENSION SERVICE AVAILABLE FOR 
MOST MODELS, ONLY $95! MOTOROLA 
COPY CAT UP TO EE2 ONLY $1,295 COM- 
PLETE! EE3 7-WAY PROGRAMMERS 
COMPLETE ONLY $2,395. CALL 1-800-850- 
4078. 


WHOLESALE IN Taiwan + USA. 1 Gig HD 
$100, 4X IDE CD-ROM $18, 14.4 modems 
$8, 28.8 modems $35. Memory 4 meg, 70ns 
72 pin $13.80. 8 meg, 70ns, 72 pin $26.90. 
16 meg, 70ns, 72 pin $66. The new DIMM 
MODULES, 8 meg, 7Ons, 168 pin $35.20. 16 
meg, 7Ons, 168 pin $59. 32 meg, 7Ons, 168 
pin $138. 80-watt speakers $18. Lots and lots 
more. These are just some of the prices for 
computers and parts you can buy for direct at 
the co's. And you don't have to order a lot at 
a time. Means you can phone, visit, write, 
and get instant communication. They under- 
stand you and they want your business. Easy 
to order. What we have is over 500+ suppli- 
ers of co’s where you can buy direct and 
save a lot of money on all your computer 
needs. This is a lot of info. $30. We can also 
send COD if you like, COD is for the USA 
only. All others please send CK, money order 
USD. To address: GR Stringer, Stringer 
Computer, 1108 East 26th, Houston, TX 
77009. 1-800-626-9934, Fax 713-880-8321 
rstrin8060 @ aol.com 


TRS-80 MODELS 1, 3, 4, 100 Pocket 
Computer, COCO. Hardware, software, 
repair/replacement parts, accessories. #10 
SASE for list. Pete Bumgardner, 100-D W. 
Falls St., Kings Mountain, NC 28086. 704- 
730-0893. 


ZSORT. SORT huge files fast. Disk $5. 
Manual $10. Box 12238, Lexington, KY 
40581-2238. 


www.usedcomputer.com - The Used 
Computer Mali™ at http://www.usedcomput- 
er.com on the world wide web lists nearly 
1000 dealers who buy, sell, and trade used 
computer equipment, and supply parts and 
service, too. They are well indexed by brand 
and type of equipment, so that you can quick- 
ly find the dealers you need. Visit the mall 
today to fill all of your used computer equip- 
ment needs. 


Cellular Extensions 


from 


"THE CELLULAR EXPERTS" 


Motorola 3 Watt Bag Phone from $199 


Nec P120 120z. Portable $299 
Motorola PT 550 10o0z. “Flip” Phone from $299 <& 


Others available, buy new from us, or send us your phone. 
Get a second or third phone with no additional monthly charges! 
Motorola, NEC, Panasonic, Audiovox and many others. 


Fax Back Hotline For 24hr info. call from your FAX 
(714) 581-7460 or call 1-800-457-4556 9 to 5 PST 
CA Grapevine. Worldwide inquiries welcome. 


Write in 26 on Reader Service Card. 


LIQUIDAT ue WAY Below Distributor Cost 


NOW, They're Affordable ! 


PI Choices of of Americas Tor 


Professionals 


UR 


You've never had a Directory Anything like this one. Generic phone books on a CD DO NOT 
contain the Wealth of Contacts you will find here. In just seconds, locate Distributors, Manufacturers 
and Service providers for Products, Services or ANY Component Parts you can possibly imagine ! 
The EITD allows you to scan by Product Description and also contains a separate White Pages for 
Half a Million Industrial Business Listings. Ads in the Yellow Pages allow you to locate the Co's with 
Product Lines that best suit your needs. The Complete 2 Volume 4.5 Ib Set is a Reference you'll 
find yourself using Constantly and Wonder how you ever did without it ! 


: \ yy fg 


mledhd,’ ,] When purchased alone 


The "REFEREE" is the Most Comprehensive Cross REFERENCE Software on the market Today. 
Just under a Half Million Devices Listed ! Swelis to over 14 Meg. Extremely easy to use. You'll be 
Navigating your way around in just minutes. Three Databases are Included for Cross-referencing: 
Transistors, IC's & Diodes. Practically any device selected yields a wide variety of potential 
replacements. Case Style Drawings, Lead Configuration and Pin-out are available for many devices. 
Coverage of Replacement Numbers is very impressive. Many helpful extras are also included such as 
Conversion Utilities, Formulas, Resistor Library, Wire Gauge & More. NOW, with the Consumer 
Electronics "White Pages” there is a Directory specifically Designed to meet the needs of 
Service. When customers walk in with "Off the Wall Brands", where do you get parts? Four Directory 
Databases are Included: [Consumer Electronics Parts Sources] , [Consumer Electronics 
Manufacturers/ Distributors & Importers for Equipment, Accessories and Services] , [Computer 
Manufacturers/ Integrators/ Accessories & Related Services.] , [Semiconductor Manufactures]. When 
combined with the Commercial Listings of the EITD you'll Finally have all the Directory Power you need. 


* G/CM ‘The Bible" of the IC IC industry 


q sa tice nchueenaant 
ANY other item. Back Issue covering most 
Current Production IC's. Perfect for Service 


& Moderate Design Work (quantity limited) 


ce 
1c: 97 ICM SICM Books $195 Frm 
FBS! 97 cM on CD F2BH trom bist 


$BBBIN 37 EEM on CD only Limited Supply at this Price 


The 3 Volume ICMis the Best & Most Comprehensive IC Reference Ever Published. The depth of your NEW ability to search will blow 
you away. There is NOTHING else like itin the world ! 100,000 IC's of EVERY KIND from Every Manufacturer. Specifications, Selected Data 
Sheets, Every known Cross-reference, Altemate Sources, Manufacturer Profiles & Distributors. Perfect for Sales, Service, Engineering & 
Experimenters. Thousands have gladly paid $195 (and at 9 Ibs it's well worth it). If you're still squeezing an ICM from the 80's, you already 
know their power. With Prices like these, NOW is the time to move up! The EEMis the Largest Component Parts Directory available. 
All the Major Parts Manufacturers display Entire Product Lines with Pictures & Data sheets. Cabinets, Transformers, Pots, Semi's, Resistors, 
Capacitors, Crystals, Coils, Connectors, Wire, Heat sinks, Switches, Fuses, Speakers, Displays, an Endless list ! This Extraordinary Library 
is perfect for Service, Designers, Distributors & Experimenters. The 4 Volume (18 Lb) EEM Set shown is now available on CD ONLY. 


Netcom SO O-881-6247 ext 6300 514-20b-1008n 6300 ham-fdpm EST Tdays 
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PORTABLE GPS MA 


ur global positioning 

system, brought to us by the 

Department of Defense 

(DoD) and our tax dollars, is 

so well “received” by the 
general public that DoD may soon be 
improving position accuracy by 
turning selective availability down to 
zero. Even though the Department of 
Defense developed NAVSTAR (the 
original name for the global 
positioning system) for their own use, 
and secondarily for civilian use, the 
number of civilian users throughout 
the world is so huge that our requests 
for a more accurate incoming signal 
are being heard in Washington. 

The global positioning system 
consists of 24 orbiting satellites, 
circling the earth twice a day in a mid- 
earth orbit altitude, showing anyone 
on earth up to an average of seven 
satellites at any one time. Our earth 
position is calculated from distance 
measurements to the satellites based 
on the velocity of radio waves in free 
space, as well as the velocity of the 
radio waves in the not-so-friction-free 
atmosphere. 


This process of tuning into these satellites at 
1575 MHz (1.5 GHz) and determining our time 
delays is called “trilateration.” Three satellites will 
lead to a two-dimension fix, and the fourth satellite 
will lead to a position fix including altitude. 


Testing differential GPS coverage in 
Los Angeles Harbor. Get accuracy to eight feet on 
this test mid-channel! 


Today, accuracy of a GPS position fix is 
within the radius of a 300-foot circle 95 percent of 
the time. That's one football field. Even though 
your GPS set might resolve a position fix all the 
way down to six feet, you will notice that the last 
digit or two will continuously change — part of the 
DoD program to deny spot-on accuracy to 
unfriendly forces, or for that matter, USA civilians 
with their little GPS receivers. 

The 300-foot accuracy 95 percent of the time 
is just dandy for most mariners well off shore. 
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Closer into shore, mariners might want to turn on 
their radar, because 300 feet this way or that way 
could put them on the rocks. 

If the Department of Defense turns off 
selective availability (the slight on-purpose clock 
errors), position accuracy would shrink from a 
300-foot circle down to a 100-foot circle — a three 
times improvement. Look for DoD to turn 
selective availability to zero in another couple of 
years. But not tomorrow. 

For civilians needing spot-on GPS accuracy, a 
differential receiver will do the trick nicely. The 
differential receiver picks up a local correction 
signal and automatically adjusts your GPS 
readout so you are within a five-foot circle. 

Mariners can tune into the differential 
correction signals down on the 200 KHz portion 
of the band that are broadcast for everyone to 
receive by the United States Coast Guard. These 
low-frequency signals penetrate inland only about 
100 miles. But they’re dandy for a harbor 
approach. 

For police agencies and delivery companies 
wanting to see exactly what side of the road their 
vehicles are on, the differential correction signals 
are sent over sub-carriers on the FM music band. 
These you subscribe to for a couple hundred 
bucks a year. 

For surveyors, they generate their own 
correction signals, and now they can get down to 
a circle the size of a quarter. 

Differential correction signals from the Coast 
Guard, plus those off of FM sub-carriers, plus 
those by surveyors, are based on comparisons of 
incoming GPS derived positions to the known 
position of a geodetic landmark, and a resulting 
position error correction signal going out there on 
the airwaves to a differential beacon 
receiver that then sends that message on 
to the GPS receiver to correct its internal 
calculations. 

The largest number of users of low- 
cost fixed and portable GPS sets are 
mariners. Low-cost meaning under 
$175.00 for a handheld, and under 
$275.00 for a fixed-mount set. Mariners 
were quick to replace Loran and old- 
fashioned automatic direction finders with 
new GPS equipment, but still had to do 
the latitude and longitude manipulations 
on a marine chart in order to spot their 
exact position with reference to land. 

It wasn’t long before marine 
cartographers started digitizing marine 
charts, and putting them into a database 
for big-screen GPS sets to read out 
ocean and harbor charts with a blinking 
“X” showing the position of the boat. And same 
thing for land — land mapping companies were 
quick to put every street and every back road of 
the United States of America onto a CD; and 
when you tie a CD mapping program into an 
inexpensive GPS, your computer shows your 
blinking position all the way down to the 
smallest of surface streets. But keep in mind, 
without the subscription differential correction 
for the roads, your position accuracy will wander 
around a 300-foot circle. You are sometimes 
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| by Gordon West 


right on a street corner, and other times a couple 
hundred feet away. If you subscribe to an FM sub- 
carrier for your particular city, now you can spot 
yourself all the way down to a rock-solid “X” right 
on your driveway! 


Using signals from marine beacons, the auto scan- 
ning, dual-channel DBR-2 DGPS receiver improves 
the accuracy of GPS to better than five meters 
RMS, providing precise information for GIS survey 
and mapping, site-specific farming, boating, sail- 
ing, cruising, and other outdoor activities. 


Marine manufacturers took their portable GPS 
equipment into marine cartography with a 
relatively small, but quite visible, LCD screen. 
Panasonic and Raytheon were first with a portable 
GPS set with marine cartography. The actual 
marine charts were on small plastic cartridges, 
with Navionics doing a PCMCIA cartridge for the 
Panasonic GPS, and C-Map doing small cartridges 
for the Raytheon unit. 


Navionics Electronic Charts; 800-848-5896 
C-Map Electronic Charts; 800-424-2627 


Both of these companies are the undisputed 
“cartridge kings” when it comes to marine 
information stored on a PCMCIA-style cartridge, 
or smaller micro- and mini-cartridges that simply 
plug into a portable GPS receiver. While the detail 


Each manufacturer’s cartridge will not fit 
another manufacturer's set. VHS vs. Beta? 


Lowrance Global map sport GPS/charter. 


found in these small cartridges is nowhere near 
what you might get out of your lap-top computer 
on a CD-ROM marine cartridge program, these 
little cartridges, costing around $100.00 each, 
can contain up to 8-15 local marine charts, 
showing you everything from depth contours to 
sunken vessels that might be a hazard to 
navigation. 

Recently, two major GPS manufacturers 
introduced new portable GPS receivers that also 
show charts from each of these companies on the 
LCD screen. 

Lowrance Electronics offers the Global Map 
Sport handheld GPS receiver/charting system 
that runs off of a C-Map mini-cartridge (800-324- 
4770). 

Garmin has introduced their GPSMAP 175 
which uses tiny Navionics G-Chart cartridges that 
show your GPS derived position on the charting 


screen (913-397-8200). 

These two sets have now become hot- 
sellers, and it was only a matter of time 
before each manufacturer decided to focus 
in on the inland market. Since these sets 
were selling like hotcakes along the coast 
lines with marine cartography, how about 
selling these units inland with local lakes 
and rivers cartography? The uptake on 
these under-$800.00 units was immediate, 
and the race was on when it came to 
digitizing inland lakes and rivers throughout 
the United States. 

Navionics said we’ll work on it in 1997. 
C-Map indicated they were working on the 
bigger populated lakes and rivers now, and 
take a look at the excellent cartography 
they have to offer when it comes to certain 
inland areas. 

But GPS giant Lowrance didn’t want to 
wait around, so they began digitizing inland 
geodetic survey maps, and now offer mini- 
cartridges called “Inland Mapping System 
Smart Maps” that contain the names and 
locations of over 140,000 inland cities; over 
60,000 inland national, state, and county 
parks; and detailed data on over 120,000 
inland bodies of water. 

You can receive a free map of the USA 
showing the Lowrance Inland Mapping 
System chart areas by calling 800-324- 
0045, catalog “LEI Extras, Inc.” 

Now here is where it gets a bit complicated — 
the Lowrance unit takes two small cartridges 
within its portable package, and one might be C- 
Map cartography for the local coast line, and 
Lowrance cartography for the local inland waters. 
We wanted to see who had the best cartography, 
so we compared Lake Mead cartography from C- 
Map and Lake Mead cartography from Lowrance. 
The C-Map cartography seemed to have more 


Lowrance 
Mini-Format 


Plotter 


Global Map Sport 
Global Map 2000 


(left) and C-Map cartography (below). 


C-MAP Data on 
Lowrance Mini-Format 


Eaglebrand Accumap Marine unit; not available yet. 


Miscellaneous marine GPS and charter units. 


detail, and plenty more underwater analysis of 
what's happening below the surface. Yet the 
Lowrance LE] cartridge gave us some additional 
detail when it came to major highways in the 
area. This could allow you to use your GPS as a 
land mapping device while it’s sitting on your 
dashboard, and then use it for a “stay off the 
rocks” device when out on the boat. 

The Lowrance GPS charting equipment can 
also default to a built-in map of the USA that 


Accepts Lowrance format only. 


Also takes C-MAP cartridge 
required Maplink. 


Shipped with Jeppesen aviation 
database; can be enhanced with 
C-MAP marine data. 


Cem mew meme getiamiutes doesn't require any cartridges, and gives all the 


major highways around the 
country. Put the little portable 
Lowrance GPS unit on the 
dash of your vehicle, and 
watch yourself go down 
Highway 101 along the West 
Coast. While your blinking 
position may vary by a 
couple hundred feet along 
the highway, nonetheless, the 
Lowrance built-in highway 
map is good enough to let 
you know when you're 
coming up to another major 
interstate route. No cartridges 
needed! 

The new Garmin unit also 
looks promising for inland 
cartography. Garmin is also 
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producing their own inland 
maps based on land 
maps. 

The most important 
thing to remember about 
marine GPS units 
operated on land is that 
you are saving hundreds 
of dollars on a 
comparable land GPS 
unit. You could very well 
achieve the same 
accuracy of position, plus 
show local charts with a 
$800.00 portable GPS as 
compared to a several 
thousand dollar land-unit 
GPS set with similar 
features. And if you arm 
yourself with enough inland and ocean cartridges, 
you should be able to always spot yourself within 
feet of where you actually are among all the rocks 
and rivers. And when you're not near land, the 
Lowrance unit will let you default to the big 
highway maps, and this will cover you throughout 
the United States. You can even take your unit to 
Europe, and spot yourself on land charts in 
Europe, too, with built-in cartography. 

You can also memorize favorite fishing 
locations on your GPS. Same thing on land — the 
marine GPS will faithfully track your path as you 
hike around the mountains, and by following the 
dots on the screen, you'll always be able to get 
back to the camp site within the radius of a 300- 
foot circle. _ 

The marine and camping markets may 
ultimately push a portable latitude/longitude 


INLAND LAKES 
COVERAGE 


G 
G182.01 GREAT SLAVE LAKE (NW TERR - CANADA) 
G201.00 LAKE TAHOE (CALIFORNIA/NEVADA) 
G229.00 PEND OREILLE (IDAHO) 
G230.00 LAKE MEAD (NEVADA/ARIZONA) 
G239.00 GREAT SALT LAKE (UTAH) 


H 


H129.00 LAKE SIMCOE (ONTARIO) 

H139.00 LAKE CHAMPLAIN TO SOREL (US/CANADA) 
H146.00 LAKE WINNIPESAUKEE (NEW HAMPSHIRE) 
H150.00 LAKE OF THE WOODS/SOUTH (ONTARIO) 
H151.00 LAKE OF THE WOODS/NORTH (ONTARIO) 
H159.00 RED LAKE (ONTARIO) 


Author West testing two portable GPS receivers 
with cartridge mapping. 


H164.00 MILLE LACS (MINNESOTA) 

H165.00 LAKE NORMAN (NORTH/SOUTH CAROLINA) 

H168.00 KISSISSING LAKE (MANITOBA, CANADA) 

H172.00 LAKE OF THE OZARKS (MISSOURI) To be released shortly 


(only) GPS to below $99.00. 
Right now, you can buy a 
Magellan or Garmin portable 
GPS set for less than $179.00. 
But for charting, you're going J 

to spend around $600.00, plus LAKE TEXOMA (TEXAS/OKLAHOMA) 

about $100.00 for each detailed LAKE LEWISVILLE (TEXAS) 

coastal or inland chart of your LAKE CUMBERLAND (KENTUCKY) To be released shortly 
choosing. But even if you don’t TIMS FORD LAKE (TENNESSEE) 

buy any chart cartridges at all, LAKE OUACHITA (ARKANSAS) To be released shortly 

the GPS will still accurately 
show you to your exact position 
within the radius of a 300-foot 
circle. 

Pick your chart cartridges 
carefully, and view therm before 
you take out that C note. Then 
enjoy! NV 


All of the above listed Inland Lakes cartridges are available for shipment 
(with the exception of the ones that are marked). These cartridges are 
priced at a special low price of $120.00 (USD). If you would like outlines 
of any of these cartridges, please let us know. 


133 Falmouth Road, Mashpee, MA 02649 
Tel: 800-424-CMAP (2627) » Fax: 508-477-6168 * E-Mail: c-mapinio@c-map.com 


COMPUTER HARDWARE cont. 


IBM P 150+ MHz multimedia computer sys- 
tem, 16 meg RAM, 850 HD, 8X CD-ROM, 
MPEG video $750. Packard Bell multimedia 
systems from $550. AST/AT&T Pentium sys- 
tems from $950. 17” SVGA monitors $395, 
8/16 megabyte RAM $35/$75 486 mono and 
color notebooks available. Call for latest price 
quotes. CCI 714-778-0450. 


CHAFFIN ELECTRONICS INC. Call us for all 


your IC needs. Let us save you $$$$. Call 
Sales 614-574-4456, Sales 614-574-6906, 
FAX 614-574-2124. 


START YOUR OWN TECHNICAL VEN- 
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY MACHINE Il 
tells how. We now have autographed copies 
of the Guru's underground classic for $18.50. 
Synergetics Press, Box 809-K, Thatcher, AZ 
85552. 520-428-4073. VISA/MC. 


MACINTOSH/APPLE Repairs, Parts and 
Peripherals. Low prices on Macintosh, Apple 
I! and peripheral repairs. Repairs of whole 
units or repair or exchange of parts. Sales of 
new third party peripherals. Used equipment 
available. Mac Shack 716-377-9230, FAX 
716-377-9573. 


PLOTTERS: HP 7580B drafting plotter (sizes 
A-D) $1,300. HP 7586B (sizes A-E) $1,850. 
HP 7595A DraftMaster | (sizes A-E) $2,000. 
HP 7475A $220. HP 7550A $350. Excellent 
condition, warranty. Pepper Systems, 214- 
353-0257 (FAX 214-902-9511). 


SUPER VGA monitor $100. 486 computer, 
monitor $700. 686 motherboard $275. 686 
computer, monitor $1,700. CGA monitor $50, 
$30. HP plotter 7475 $100, HP 7595B D size 
plotter $500. HP plotter 7550A $175. 386 
computer $200, 286 computer $50. Epson 
printer $30. XT computer $30. HP Think Jet 
printer $40. Much more. Call 714-827-7345. 


DEALERS, TECHNICIANS: Do you throw 
away bad power computer switching power 
supplies? | can show you how to fix 9 out of 
10 in less than a half for under $10. I'm sell- 
ing a schematic, extensive theory of opera- 
tion, and a complete troubleshooting guide. 
The price? $40, the cost of one supply. It will 
pay for itself with the first repair. Jim, 520- 
623-8994. PO Box 5123, Tucson, AZ 85703. 


SIEMENS PRINTER 40. New in boxes 
w/operating and interface manuals. Versatile, 
heavy duty daisywheel impact printers. 
$1,700 value. $59. Scott’s Electronic Surplus 
310-491-3181 FAX: 310-491-3182. 


Converters * Remotes * Converters % Remotes * Converters * Remotes 


Converters: 


Panasonic: TZPC145 .... “ret 00 ae 00 $65.00 
DQN-7 ................$45.00 $40.00 $35.00, 
DRZ-3 or DRX-3-105 .... $29.00 $25.00 $20.00\ 


18 VAC, 300 MA P/S 


Modern Communications ¢ (405) 691-0594 ™ & rax 


Parts, Parts, Parts 


_50_200_500 
$3.00 $2.50 $2.00 


68 MHz Saw Filters 
Pic 16C54 

Pic 16C56 

E-PROM 2764 


4 MHz 
(Crystal Resonance 2 pins) $0.45 


$5.75 Call for FREE CATALOG 
$4.25 (405) 691-0594 


Converters % Remotes % Converters * Remotes 


$2.50 $2.35 $2.10 
$2.20 $2.10 $2.00 
$2.35 $2.30 $2.25 
$0.95 $0.85 $0.75 


$0.40 $0.35 


Remotes: 

Jerrold: 400, 450,550 ....$4.50 
(oot) 66 Ce reer ae |) 
S/A: 075, 175, 475, 8600 .. .$4.95 
TES oes nde les Sa ee 
Tocom: VIP... uswst as a e495 
Tocom: 03-A ............$6.95 
PHONCOE: oi oc oo tes ale 104.95 


$4.00 
$4.50 
$4.50 
$4.50 
$4.50 
$6.00 
$4.50 


$3.75 
$4.25 
$4.25 
$4.25 
$4.25 


Converters 
SsaJ0UIdY 


Converters * Remotes * 
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Electronic Components 


ISD Voice Chip Module, 10 sec. #VM-1110A, $4.00 each/10 piece min. 


Crydom Relay #D2425 $6.00 each, any quantity, regularly $13.25 !! 


Examples: Carbon Film, Carbon Composition, Metal Film Resistors, 
Capacitors, Diodes, and Much More! 
Some price** examples: 1/4W 5% Carbon film $3.15/K, 1/4W 1% Metal film $5.85/K 
4N4001 - 1N4007 1AMP Diodes $10.50/K, 1N4148 Switching Diodes $8.50/K 
These examples are first grade, not surplus!! 


CALL FOR A FREE SURPLUS CATALOG 


**Some restrictions apply. Call for details 


Visa and Master Card Accepted. Toll Free 1-800-323-8962 (c/o Edmar) 
THE M.0.0. Corp. 809 W. Estes Schaumburg, Illinois 60193 


FAX: 847-923-9112 


Since 1947 


“C7 SALES COMPANY 


2176 E. Colorado Bivd., Pasadena, CA 91107 


WE BUY AND SELL! 


ORDER VIA TOLL FREE NUMBER BELOW OR FAX US AT (818) 796-4875 
@ Master Charge W Visa American Express W Discover 


+15 VDC BECKMAN POWER SUPPLY 3600 RPM DC MOTOR WITH ENCODER 


ELECTRO- 
CRAFT 
#M1140 or 
equiv. 30 volts 


BECKMAN, #MPS-60. input 120 VAC 60 Hz @ 1 amp. Permanent 

Dual adjustable outputs 0 to +15 VDC @ 0-2 amps. | Magnet, 

Resolution 10 mV and 100 mA. Accuracy +20 mV and § reversible 

100mA. Has digital display for voltage and current. | servo motor. 

Dim.: 12° wide x 4-1/4" high x 13-1/4" deep. Weight 16 | Has Hewlett Packard optical encoder. Ball bearings. No 
Ibs. New, with manual. load speed at 30 VDC input is 4600 rpm. No load cur- 
Stock #PS9410 $195.00 rent 0.75 amp at 60 oz-in load mm is 3600, current is 


approx. 6.6 amps. Torque constant is 9.1 oz-in per amp. 
RETRO-REFLECTIVE PRISM /IR FILTER Rotor inertia 0.0007 oz-in-sec?. Terminal resistance 


Very high quality retro-refiecting 0.89 ohm. Optical encoder has 1024 counts per revolu- 

prism. This prism returns an tion, two channel quadrature output. Outputs are TTL 

papas = a og compatible. Dual shafts: front shaft is 3/8” dia x 3/4" 

gence is 10° or less, A long. Rear shaft is 1/4” dia. x 7/16" long. Dimensions: 
‘ 4” dia. x 5-1/2" long (excluding shafts.) 


light ray is returned to its 
Stock #DCME9601 $45.00 


HEWLETT PACKARD TEST EQUIPMENT 


teflecting surfaces flattened and polished. An infrared 

filter is bonded to this flat surface. With this modification | * 428A. Milliohmmeter. (No Probes) 

the can be used as a retro-reflecting objective #141T. Spectrum Analyzer Mainframe. . . . $500.00 
units are ideal for use as IR pA or | #8552A. Spectrum Analyzer IF Plug-in, 

elements. Two could be used with co-axial- Linear or 10 dB Div. Log 


#8555A. Spectrum Analyzer RF Plug-in . . $500.00 
#432B. Power Meter. ................4 $150.00 
#204C. Oscillator 


ring hon saeskccge ped ipeonig oy in pe con- 
dition. Dimensions: 2.610" max. 0.D. Filter is 18mm | 333A. Distortion Analyzer 
dia. x 2mm thick. Overall depth of prism and filter is . 

1.412". NOTE: We have production quantities of these #33308. Automatic Synthesizer 

units available #86148. Signal Generator. 0.8-2.4.GC .... 


Stock #019600 $69.50 #216A. Pulse Generator 


Without truncated apex or attached infrared filter. 


Stock #019601 $79.50 See our catalog for more models in stock. 


CALL OR WRITE FOR OUR FREE 120 PAGE CATALOG FILLED WITH GOODIES—ELECTRONIC, OPTICAL, 
MECHANICAL, AND MUCH MORE! ALSO, PLEASE VISIT OUR RETAIL STORE WHEN YOU'RE IN PASADENA. 


TOLL FREE: 1-800-325-9465 


Write in 66 on Reader Service Card. 


1 WANT it and | want it now. | want all of your 
SIMM memory. IBM, Mac, new, used, even 
defective. | want it all. Highest $ paid. Now 
selling memory. We can beat any printed 
price in Nuts & Volts. Call 1-800-4-MEMORY 
now! Voice/FAX. 


To Printer Port 


$59 12-BIT A/D PRINTER PORT ADAPTER. 
LPT:Analog! is a convenient printer-port inter- 
face for acquiring analog signals on a PC at 
up to 7,500 samples per second. Power is 
derived directly from any PC-compatible 
printer port. LPT:Analog! is supplied with 
sample software for real-time display of 
waveforms, data logging to disk and spectral 
analysis. All DOS source code and VB DLLs 
included. ADNAV Electronics, 58 Chicory Ct., 
Lake Jackson, TX 77566. 409-292-0988. 
http://www.tgn.nev~adnav/ 


MILLIONS IN scrap gold are about to hit the 
market in the form of old computer junk. I'm 
making a bundle recycling this material and 
you can join me. Call 24-hour message: 603- 
645-4776. 


WHOLESALE COMPUTERS & electronics 
confidential source list of overseas suppliers. 
This list is used by USA companies to pur- 
chase computers, memory, hard drives, 
copiers, cell phones, CATV, audio/video, 
components, and lots more. Have you ever 
wondered where it all comes from? Easy to 
order small or large quantities COD. Yes, 
they speak English. incredible, pay pennies 
on the dollar. Send $19 to ADV, PO Box 440, 
Middlefield, CT 06455. “Start your own busi- 
ness.” 


INTEL PENTIUM motherboards, P75 to 133, 
w/IDE, hi-speed |/O on board, w/cables, 
w/docs, $75, $210/3. CPUs. Closeout DEC 
486DX33PC Pizza Box barebones, case, PS, 
2MB SVGA, 2S, 1P, MP, IDE, H&F cont., 
Token Ring, ex. SCSI-2, new bulk packed 
size: 15°x15"x2.5", 17” SVGA monitor, 
1280x1024, .27DP, mouse, 101 keyboard, 
software $319. CPUs. Motherboards, 486 & 
Pent. computers, video cards, also at super 
prices. See last cat’l SASE. BNFE, Rte. 1S., 
Peabody, MA 01960. WWW.BNFE.COM 
V508-536-2000, F508-536-7400. Estab. 
1964, 


800MB TAPE BACK-UP WITH TAPE FOR 
ONLY $49! Colorado DJ-20 includes 250MB 
tape and software. Works in any PC from 
existing floppy controller. Directly supported 
by Win95. Fast! Transfers 120MB in 13 min. 
The best insurance from disk crashes, 
viruses, theft, accidental erasure and easi- 
est way to transfer files. Refurb. 90-day 
warranty. Equiptek 415-244-9438, M-F, 9-5 
PST. E-Mail: equiptek @ pacbell.net 


BUILD YOUR OWN IBM COMPATIBLE 
COMPUTER for as little as $399 with help of 
an easy-to-view 75 minute video tape that 
shows you how. This award winning VHS 
tape will show you how to save time and 
money by assembling any 286, 386, 486 or 
Pentium computer from available parts in a 
step-by-step easy to follow procedure. It’s 
easy when you know how. Order your per- 
sonal tape today while the limited supplies 
last for only $29 (reg. $59.95) plus $2.95 
P&H. Free bonus gift. Send check to: EVP, 
PO Box 2201, Northlake, IL 60164-0201 or 
call: 1-800-754-5096 now! 


“THE MOST extraordinary hacking & spy 
catalog in the world!” www.spectre-press. 
com 


HARD DISK Technical reference on Disk. 
This disk is a complete technical reference 
for all major hard drives & controllers. 
Provides all the info and parameters you 
need to install, set up, and troubleshoot most 
mfg. hard drives and controllers. If you work 
on IBM compatible computers, this is a must 
have. To receive yours, send check or money 
order for $7.95 to: Stewart & Associates, 244 
Mid Rivers Centre, St. Peters, MO 63376. 


CABLE TV BOXES 
MULTISYSTEM 


1. Replacement for all systems. 
2. No makes and models required. 


3. Built-in copy guard, sleep timer. 
4. Volume and remote control, P.G. 


1-800-807-6543 


30 day money back guarantee and 6 month warranty 


Write In 59 on Reader Service Card. 
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SURPLUS 
TEST EQUIPMENT 


HEWLETT PACKARD | 


TEKTRONIX 


3310B, Function Generator, .OOO1Hz-SMHz ....... 
3311A, Function Generator, .O1Hz-I1MHz ......... 


577/01, Curve Tracer wStorage . 
577/02, Curve Tracer w/177 Fixture ............ $1700 


We eee 7104, 1GHz Mainframe W/(2) 7A29, 7810, 7B15 . . . $3500 
Sranccam sarees ciwess Thee. Four weeigitesre 
Coe an a 7B92A, Delaying Dual Time Base to SOOMHz ...... $250 
Peel ne 7D20, Programmable Digitizer .................. $500 

SOARES 71.18, Spectrum Analyzer Plug-in, 1.5-18GHz 


Capable of GOGHz with Mixers ............... $2500 
AF501, Band Pass Filter Plug-in ; 


1241, Color Logic Analyzer w/(4) 124001 Cards ... 
OF 150, Fiber Optic Cable Tester ............... 


TRSOS, Tracking Generator for 492/4/5/6 .......... 


MISCELLANEOUS 


6186C, DC Power Source, 0-300V, 0.100MA ...... 
6227B, Dual Power Supply, 0-25V/0-2A .......... $600 
7090A, 


Fluke 5200A, AC Voltage Calibrator ............. 
Fluke 5200A/5215A, AC Voltage Calibrator 

MOT POE as oa 500 0.04 ccckbcgacseucseses 
Fluke 54408, Precision DC Voltage Calibrator . .. . . 
Fluke 5450A, Resistance Calibrator (New) ....... 
Fluke 61608, Synthesizer, Opt. 09 .............. 
Fluke 7220, Frequency Counter, 10Hz-1300MHz ... 


B165A/01/02, Signal Source ........... esse ees $2750 
83545A, Oscillator Plug-in, 5.9-12 4GHz ......... $2500 
84108, Network Analyzer System 

WIB412A, BT43A BBATIA . 2. cee $600 
8411A/018, Frequency Converter .11 to 18GHz. .. . . $500 
84458, Automatic Preselector 


Fluke 8505A, 6.5 Digit Digital Multimeter .......... $400 
Fluke SR1030, Resistance Standard Set (New) . . . 


Krohn-Hite 3103/R3103, Tunable Filted 


weeieeetaaarcreeyet Rack V “a =~ 
Krohn-Hite 3202/R3202, Tunable Filter’ 

Platk Version) occ cect ccciccccnee $500/$350 

Krohn-Hite 3342, Tunabie Filter whipbits walepeaeee. $1000 

cy Ee AO Bi os ot Phillips PM3070, 100MHz Oscilloscope .......... $1500 

apy Seer Roe Spot Phillips PM5715/11, SOMHz Pulse Generator (New) $1500 

Sorensen QRD 30-1, Power Supply, 30V-1A ....... $100 

Pe Se oe ee ee Sorensen QRD 40-2, Power Supply, 40V-2A ....... $150 

ene Wan. & Golt DA30, Protocol Analyzer ........... $5000 


Wavetek 166, Pulse Function Generator pomeasiie 


Wavetek 2002, Signal Generator, 1-2500MHz . 
Wavetek 2002A, Signal Generator, 1-2500MHz 
Wavetek 3000, Signal Generator, 1-520MHz . . 


862908, RF Plug-in, 2-18.6GHz 
86408, Signal Generator, Opt. 002, 5-1024MHz .. . 


8660C Opt. 100, Signal Generator, 1-1300MHz 
w/B6602B AF Plug-in & 86632A Mod. Plug-in . . . 
8711A, Network Analyzer, Opt. 1€1,1C2 ......... $6500 
8745A, S-Parameter Test Set, 100MHz-2.0GHz .. .. $700 


R & S Surplus 
M@) 1050 E. CYPRESS STREET, COVINA, CA 91724 


(818) 967-0846 - FAX (818) 967-1999 
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MO-TECH DISTRIBUTORS 


YOUR MIDWEST PANASONIC 
CONVERTER WHOLESALER 


10PC 20PC 50PC 
TZPC1453G2 $63- $61- $59- 


“Top of the line converter” featuring sleep timer, parental lock, 
standard/HRC switchable, last channel recall, favorite channel 


memory, and 83 channel capable. 
TZPC1003 $49- $44- $42- 


One of our best selling converters featuring sleep timer, 
parental lock, last channel recall, favorite channel memory, and 


80 channel capability. 
TZPC175DG2 $89- $85- $82- 


Our “Top of the line” converter with volume control. Featuring 
sleep timer standard/HRC switchable, parental lock, last 
channel recall, favorite channel memory, and 83 channel 
capable. 


PHONE (810) 566-7262 
FAX (810) 566-7253 


FLOPPY DRIVE REPAIRS $1-$25. PCs, 
PS2, Mac, Apple Il, 8”. Since 1983. 6 month 
warranty. 1-800-458-6778. ISR, 2217 
Downing Ln., Leander, TX 78641. 


ZENITH COMPUTER PARTS SupersPort 
286/386 keyboards, new, $25 each. Power 
supplies $30 each. Many other parts for 
Zenith computers. Call Surplus Trading 
Corp., 616-849-1800. We ship UPS COD. 


CALLER-ID phoneline simulator. Demon- 
Strate telephone devices without phoneline! 
Six direct-dial extensions, Caller-ID, distinc- 
tive ringing. Authentic dial tone, busy signals, 
20Hz ringing. “Party-Line” deluxe kit $199.95. 
Includes PCB, all electronic parts, microcon- 
troller, documentation. Custom enclosure 
$32.95. Fully assembled $425. Shipping $8. 
Major credit cards accepted. Digital Products 
Company, 134 Windstar Cir., Folsom, CA 
95630. 916-985-7219, Fax 916-985-8460, E- 


SIMM 1, 2, 4, 8, 16, 32 meg: All are brand 
new. 1 meg 30 pin 70ns/60ns $10/$12, 4 
meg 30 pin 70ns/60ns $27/$29, 4 meg 72 pin 
70ns/60ns $30/$32, 8 meg 72 pin 70ns/60ns 
$59/$69, 16 meg 72 pin 70ns/60ns $99/$109, 
32 meg 72 pin 7Ons/60ns $190/$199. All 
SIMM modules available. 1 yr. warranty. Cail 
Yub Sung, 603-893-5866, Salem NH for cur- 
rent price/availability. 


SONY/AMIGA MULTISCANS 15”, 0.26DP 
15.7 thru 36KHz CGA thru SVGA (1024 x 
768 |). $175. Generic VGA color monitors 
from $125. Expert Sony repair, parts avail- 
able. Dealer discounts. Refurbished guaran- 
teed. Pikul & Assoc., 101 Glenfield Dr., 
Festus, MO 63028. 314-937-0335. 


COMPUTER BOOKS, parts, cabies, and 
misc. below wholesale. Great for Computer 
Swap meets, hamfests, flee markets. For free 
catalog write: Computer News, PO Box 


Mail: DigProd@aol.com 50127, Casper, WY 82605. 
XC-2 
oITo DTMF To ASCII 
Transceiver 


http://www.motron.com 


The New MoTron XC2 is a versatile bi-directional 
DTMF to ASCII transceiver. DTMF digits are decoded 
from the audio line, converted to ASCII, and 
transmitted out through the serial port. ASCII data is 
received from the serial port, converted to DTMF 
digits and transmitted on the audio line. The XC-2 
uses the RS-232C serial communications protocol and includes a PTT o output, which 
can be used to control a radio transmitter. The XC-2 is user-configurable—select either 
1200, 4800 or 9600 baud for the serial port and 5, 10, 15 or 20 cps DTMF transmission 
rate. Additional jumpers can be used to set DTMF "#" to generate an ASCII "CR", and 
to control an open-collector output with DTMF "*" (on) and "#" (off). Audio connection 
options allow combined audio signals, or separate audio input and output via standard 
3.5mm jacks. A standard DE-9S is used for serial communications. The XC-2 is a fully 
assembled and tested printed circuit board, requires +8 to +17’ VDC @ 200ma, and is 
only 2-1/2" x 3-1/2". OEM and Quantity discounts are available. 


XC-2 Bi-Directional DTMF to ASCII Transceiver PCB $99.00 Piue Shipping 
We accept American Express &; Visa &; MasterCard &; Discover/Novus 


Orders: (800) 338-9058 Info: (541) 687-2118 Fax: (541) 687-2492 


photos to: 


PRECISION METAL PARTS 


El! precision etched meta! parts 

are produced by chemical action 
and feature burr-free and stress-free 
part numbers and patterns. Unlike 
conventional metal stamped or 
machined parts where tooling is 
subject to wear, these chemically 
etched parts exhibit no rough edges 
or deformation, and provide exact 
repeatability. 

PEI precision etched metal parts 
are priced according to size, materi- 
al, complexity, and quantity. 

For more information, contact: 


PHOTOFABRICATION 
ENGINEERING, INC. 
500 FORTUNE BLVD., DEPT. NV 
MILFORD, MA 01757 
508-478-2025 FAX: 508-478-3582 


or fast, accurate tests of electri- 
cal power, the new Fluke 7-300 
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Our readers are always looking for new and interesting electronic items. 
Showcase your NEW PRODUCTS here to help stimulate your product’s success. 
Submit all news releases, product information, and/or 


NUTS & VOLTS MAGAZINE 
NEW PRODUCT EDITOR, 
430 PRINCELAND CT., CORONA, CA 91719 


Electrical Tester makes the job easy 
for both entry-level users and for 
seasoned professionals who want a 
fast, compact, first-line troubleshoot- 
ing tool. 

When operating, the Fluke 7- 
300 automatically switches to the 
correct setting — volts AC or DC, 
continuity and ohms — and shows 
the results on a 4,000 count digital 
display. 

The Fluke 7-300 measures AC 
and DC voltage to 300 volts. An 
ideal low-cost, user-friendly meter 
with high performance, rugged relia- 
bility, and quality. 

For more information, contact: 


TIME MOTION TOOLS 
12778 BROOKPRINTER PL. 
DEPT. NV 
POWAY, CA 92064 
1-800-779-8170 
FAX: 619-779-8171 
WEBSITE: http:/Aimemotion.com 


VIBROPLEX® STRAIGHT KEY 


ibroplex has a Straight Key! A 

heavy solid steel base anchors 
the Straight Key to the operating 
position. The lever arm pivots in the 
chromed mainframe. A stainless 
steel tension spring allows complete 
control of the tension. 

For more information, contact: 


THE VIBROPLEX CO., INC. 
11 MIDTOWN PARK, E., DEPT. NV 
MOBILE, AL 36606-4141 


sid ied FAX: 334-476-0465 
~800-840-8873 
DP-1 ANTENNA 

| ie | 

ynamic Electronics, Inc. 


announces the development of 
a new multiband antenna for HF and 
VHF. The DP-1 covers 80, 75, 40, 
30, 20, 17, 15, 12, 11, 10, 6, and 2 
meters. It's 125 feet long and has a 
maximum width of two feet. The 
eight-dipole elements are made 


from #14 insulated stranded wire 
and are separated by PVC spacers. 
This trapless antenna has wide 
bandwidth on each band and can 
handle maximum power. The insu- 
lated wires protect against corrosion 
and prevent shorting in case a limb 
or other object falls on the wires. A 
SO-239 socket is used to accept a 
Standard PL-259 coaxial cable con- 
nector. An inverted Vee type instal- 
lation is recommended with sup- 
ports at the center and ends. 

The DP-1 costs only $129.00 + 
$6.00 shipping to USA and Canada. 

For more information, contact: 


DYNAMIC ELECTRONICS, INC. 
P.O. BOX 896, DEPT. NV 
HARTSELLE, AL 35640 
205-773-2758 FAX: 205-773-7295 
HTTP://www.hsv.tis.net/~dei 


SS _ 
PHOTON MICRO-LIGHT 


vailable in focused yellow, wide- 

le red, green, and IR interac- 

tive blister pack allows customer to 

flash the light, yet retain product 

security. The light retails for $9.95 to 
$18.95. 


The battery is stainless steel, 
and the hermetically sealed lithium 
cell will not leak and destroy the 
light. It will give short pulses of light 
(10-30 sec.) for a total of 10 hours. 
Ten-year shelf life with an operating 
temperature range of -40° F to 140° 
F. Battery can be purchased at 
Radio Shack stores for around 
$3.00, part #CR-2032. 

For more information, contact: 


LITES 
P.O. BOX 279, DEPT. NV 
MOLINO, FL 32577 
904-587-5172 


MICROCONTROLLER SYSTEM 


G Microsystems announces 
their new high-speed microcon- 
troller system based on the Dallas 
DS80C320 MCU (8051 compatible). 
Designed with versatility and flexibil- 


ity in mind, it is ideal for software 
development, experimental projects, 
educational needs, robotic projects, 
process control applications, and 
many other purposes. 

Also included is a monitor/de- 
cnt program free of charge. The 
software provides powerful features 
for checking out the hardware and 
provides for loading INTEL hex files 
to RAM and running programs, 
viewing the different memor 
spaces, changing and viewing all 
internal registers and memory, sin- 
gle stepping, breakpoints, and much 
more. 

Pricing in $89.00 for a base sys- 
tem (user installs peripherals), or 
$149.00 for a full system. Both 
options include the monitor/debug- 
ger software. 

For more information, contact: 


CG MICROSYSTEMS 
P.O. BOX 1074, DEPT. NV 
REDLANDS, CA 92373 
909-793-3917 
http://home.earthlink.net/~cgmicro/ 


THE JADEBOOK 


ie 
a eee 


" ‘THE JADE BOO 


A HANDBOOK OF 
| RADIO LORE 
i 
| 


St per Products, Inc. announces the 
release of The Jadebook, a com- 
pilation of information, hard-to-find 
engineering data, humor, and folk- 
lore. In addition, newsletter articles, 
parts of Jade Products manuals, 
and sections of letters answering 
commonly asked questions are 
included. Cost is $5.00 with order or 
$6.00 postpaid. 
For more information, contact: 


JADE PRODUCTS, INC. 

P.O. BOX 368, DEPT. NV 
EAST HAMPSTEAD, NH 03826 
603-329-6995 FAX: 603-329-4499 

anitadinemcuhandiic 2.nh. 
us 
http//www.hampstead.k12.nh.us/~dj 


MINI-MOD PRODUCTS 


olutions Cubed announces four 

additions to their mini-mod prod- 
uct line. 

The RAMPack allows serial 
storage of data into 8K x 8 (8,192) 
bytes of RAM. All memory locations 


Continued on page 102 


CABLE TV CONVERTERS 


* AS LOW AS $25.00 WITH REMOTE* 


TIMELESS PRODUCTS 


WORKS 
PERFECT 
WITH 


550-PC 
THE HOTTEST 
CONVERTER 
EVERYONE’S 


! 
AFTER! DECODE 


THE BEST CONVERTER ON THE MARKET. PER/OD!!! 


PANASONIC 


TZPC145 3G2 ALSO: 
THE OLD | TZPC175 
STAND-BY DG2 
NOW BACK IN fs ™ VOLUME 
STOCK CONTROL 


NEW REPLACEMENT REMOTES — MOST CABLE MODELS 


NEW WITH FULL WARRANTY! 
* REFURBISHED CONVERTERS ALSO AVAILABLE! * 
WE’RE THE LARGEST STOCKING DISTRIBUTOR 
OF TP! CONVERTERS BECAUSE WE ARE.. 


TIMELESS PRODUCTS 
(218) 346-6665 


DEALERS ONLY — BEST PRICES — CALL! NO DECODER SALES 


Write in 47 on Reader Service Card. 


DECODERS 
. DOES NOT 


e Heavy duty commercial recorder - 
NOT improvised from consumer models 


Applications information included 
wm « Dimensions: 11.5 x 7.0 x 2.75" 


CODs OK. Calif. residents add tax. Sorry, no credit cards. Free catalog USA only; other countries $5 Includes UPS to 48 States 


PRAM 150 Executive Park Blvd. #4600 San Francisco, CA 94134 
) “Since 1971" 


Factory Direct . 


Write In 118 on Reader Service Card. 


DON'T MISS THIS ONE ! 


THE GREATER BALTIMORE 
HAMBOREE AND_ LCOMPUTERFEST 
HOST TO THE 


ARRL MARYLAND STATE CONVENTION 
PRIL 5 & 6, 1997 


Timonium Fair Grounds e Timonium, Maryland 


Saturday 8 A.M. - 5 P.M. and Sunday 8 A.M. - 4 P.M. 
Over 17,000 attended in 1996 


ARRL Forum & Programs e Banquet e FCC Exams e 3 Buildings 
Indoor Fleamarket e Outdoor Tailgate e Acres of Parking 
10 Acres of Indoor and Outdoor Sales e 1,100 Indoor Spaces 
All spaces by advance sale! e Discount weekend passes in advance only! 
For More Information: E-Mail - gbhc@concentric.net, Internet Home Page: 
www.concentric.net/~gbhc, Write To: G.B.H.& C.; P.O. Box 95, Timonium, MD 
21094-0095, Voice or Fax: 1-410-HAM-FEST or Outside of MD 1-800-HAM-FEST 
Sponsored by: The Baltimore Amateur Radio Club, Inc. 


COMPUTER HARDWARE cont. 


ZENITH COMPUTER parts, boards, periph- 
erals, keyboards, new and used computers. 
Call Les or Mike at: Surplus Trading Corp., 
Benton Harbor, MI. 616-849-1800. 


MONITOR TECHNICIANS! 10 step program 
for successful analysis; diagnosis, and repair 
of high voltage and power supply problems in 
computer monitors. Booklet available for $20 
from Computer Vision, 6905 Indian Bay Rd., 
Montague, MI 49437. 


SYSTEM ONLY ~ 299.95 


Applications Include: 
¥ Robotics / Data Acquisition J Industrial Control 
/ Desktop Machining / Manufacturing / Lasers 
¥ Switching / Engineering “ X-Y Tables / Medical 
¥ Animatronics “ 3D Lithography 


SCK-2000 System Includes: 


Dual Stepper Control Master 
Bi-Directional 8 bit Read and Write Bus 
Addressable, 16 possible choices 
Capable of controlling up to 32 motors 
Connects to any parallel port 


3 Slot Cyberbus Mother Board 
i2vac, 3amp Transformer 
Zea. Multi-axis 100 step, 80z. Step Motors 
Complete Documentation 
IBM compatible software, written in Qbasic 
FREE - Source Code ($59.95 value) 
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System Expandable with our Afforable Options! 


Example: P/O-2000 I/O Card $149.95 - All inputs buffered with 
register logic to eliminate contact bounce. Selectable 
address from 0 to 15. Imegabyte per sec. thru put. 


CYBERMATION 


1943 Sunny Crest Drive, #288 - Fullerton, California 92835 
Phone: (714) 879-2000 


Fax: (714) 992-2082 


http://www.cybermationsys.com 


Write in 80 on Reader Service Card. 


ENTIRE STOREHOUSE FULL of classic 
Apple collectibles. II, Il+, lle, tlc, Ill comput- 
ers, monitors, drives, cards, cables, docs, 
software, bunches more. Closeout at $590. 
Synergetics Surplus, 3860 West First Street, 
Box 809, Thatcher, AZ 85552. 520-428-4073. 
synergetics @tinaja.com VISA/MC. 


STEPPER DRIVERS & CAM SOFTWARE: 
microstepping full/2/3/4/5/6/7/8. 3 & 6 amp 
Starting at $117. Software: Plotcam motion 
$149. Z-trace isolation (toolpath from PCB 
gerber) $299. heater@greater.net MSG/FAX 
407-452-7197 407-459-2729 http://mall.great 
er.net/mall/ddt 


DEC EQUIPMENT WANTED!!! We are buy- 
ing DEC systems, boards, terminals, drives 
and peripherals. Also Scientific Micro 
Systems (SMS), DSD, Datability, Dilog, other 
DEC compatibles, and Computer Output 
Microfilm (COM) units. Please call for a quote 
or fax us your equipment list. We buy, sell, 
and trade. KEYWAYS, INC., 513-847-2300 
OR fax 513-847-2350. 


WANTED: EXCESS ELECTRONIC INVEN- 
TORIES, ICs, MEMORY, EPROMs, PALs, 
LEDs, CIRCUIT BOARDS, DIODES, AND 
TRANSISTORS. CALL ACTIVE MICRO, 
310-494-4851 OR FAX 310-494-4913. 


TONER AND PARTS, OEM and compati- 
bles, for copy machines and laser printers. 
Call NAMETECHS: 773-395-1142, Fax 773- 
395-1142. 


PLASMA DISPLAY, NEW Lucas Deeco 
M220 text terminal display, 512x256, with 
110VAC PS and controller in MILITARY 
case, $75 each. DAN 415-388-0838, Fax 
415-388-9178. E-Mail: rf-ent@worldnet.att. 
net PO BOX 99, Mill Valley, CA 94942. 


BUYING & Selling IBM computer parts. 
Repairing most IBM compatibles, C-64, 
Timex, and other classic machines. SASE for 
info. Computer Classics, RT-1, Box 117, 
Cabool, MO 65689. 417-469-4571. FAX 417- 
467-4571. 


$100,000/YEAR servicing and maintaining 
laser printers. Easy, non-technical. Lasers, 
Box 1056, Jeffersonville, IN 47131. 


BEEP BEEP? Repair IBM compatible PCs 
with the “POST CODE MASTER” plug-in 
card. Shows result of Power On Self Test 
performed by all major BIOSs. Manual 
reveals their meaning and also explains 
those cryptic beep codes, $59. MSD, 4100 
Moorpark Ave. #104, San Jose, CA 95117. 
408-296-4000, Fax: 408-296-5877. 


AMIGA 600 computers, $150 ea., new in 
box, hooks to monitor or TV. Some have 3 
games & draw, 1 meg RAM, 3.5” floppy. JK’s 
Amusements 970-848-2578. 


LOGIC ANALYZER 50/100 MHz Kontron LA 
264 32/64 channel includes PODS, manuals, 
software. $350. T-MINUS-7 510-651-9477, 
Fax 510-651-3657, t-minus7 @mediacity.com 
www.tminus7.com 2060 WARM SPRINGS 
CT. #5, FREMONT, CA 94539. 


EPROM EMULATORS. Test your code with- 
out disconnecting equipment. All ICs mount- 
ed in sockets. MODEL-32 (2764-27256) 
$109. MODEL-64 (2764-27512) $129. PRO- 
SERIES. Includes battery back-up and real 
time link for single byte changes. PRO-128 
(2764-27010) only $199. PRO-512 (2764- 
27040) for $259. $5 shipping. Visa. Logical 
Design Tools, Inc. 512-888-4535. Internet. 
http://www. interconnect.net/idtihom.htm 


MONITOR ADAPTERS. Convert OEM. (inci. 
PGA) 31.5KHz & above monitors with BNC 
connectors to PC use. Model VA10 VGA to 
RGB+ Sync $45. Model VA11 VGA to 
RG/Sync-B $55. VA12 VGA to PGA (DB9) 
$45. Rich, Pikul & Assoc., 101 Glenfield Dr., 
Festus, MO 63028. 314-937-0335. 


ZENITH LAPTOP BATTERIES. Mastersport 
ZA-4-1 "NEW" $50. Supersport 2.5 amp-hour 
for ZWL 184 “NEW” $25. Surplus Trading 
Corp., Benton Harbor, MI. 616-849-1800. 


HEWLETT PACKARD plotters. Refurb with 
60-day warranty. HP 7475A $199.95, HP 
7550A $299.95. Both do up to 11 x 17 draw- 
ings, and work with all popular CAD and 
graphics programs. Comes with pens too! 
Larger also available. Stewart & Associates, 
1-800-704-6500. 


DATA*LNK EASILY connects shortwave 
radio to PC serial port. Receive satellite pho- 
tos, weather charts, & code on screen. Price 
reduction! Send ONLY $25 + $2 S&H, for 25- 
pin DATALNK (kits $19). 9-pin DATA*LNK 
$35 + $2 S&H. INFO, SASE. Send check or 
MO: Howard Olsen, 5411 Atlantic View, St. 
Augustine, FL 32084. 


TANDY/RADIO SHACK Mode! 1/3/4,1000 
Support. Monthly magazine, software, parts, 
repair. Computer News, POB 50127, Casper, 
WY 82605-0127. 307-265-6483. 


MONITORS REPAIRED. “Computer Vision” 
has flat fee repair of monitors; 14”, $70; 17”, 
$90. E-Mail to phillip833 @ aol.com 


COMPUTER SOFTWARE 


18,000 + TECHNICAL REPAIRS for TVs, 
VCRs, PROJECTION TVs, CAMCORDERs, 
AUDIO on disk. Installs on your hard drive. 
Easy look-up by model/chassis number. 
FREE DEMO. HIGHER INTELLIGENCE 
SOFTWARE, 60 FARMINGTON LANE, 
MELVILLE, NY 11747. 1-800-215-5081/516- 
643-7740. 


FREE DISK CATALOG and discount 
coupon! Inexpensive, quality, IBM shareware 
and CD-ROMs. <ASP> vendor: MOM ‘N’ 
POP’S SOFTWARE, PO Box 15003-N, 
Springhill, FL 34609-0111. 352-688-9108. 


| WANT it and | want it now. | want all of your 
SIMM memory. IBM, Mac, new, used, even 
defective. | want it all. Highest $ paid. Now 
selling memory. We can beat any printed 
price in Nuts & Volts. Call 1-800-4-MEMORY 
now! Voice/FAX. 


IBM SHAREWARE, free catalog, $1 disk, 
35¢ specials, huge selection, 100% virus 
free. PMA, Box 2424, Scottsdale, AZ 85252. 


BLACK BAG TRIVIA QUIZ on disk. Includes 
unique shareware and restricted book catalog 
$1. Mentor Publications, Box 1549-N, Asbury 
Park, NJ 07712. 


THE RELIABLE bulletin board service, soft- 
ware for all needs. Call 718 area code USA: 
987-1932, 987-2913, 987-1617, 987-1660. 


CYRIX 6X86. Outperforms them all! Get max- 
imum performance. You've read about it, now 
you can own one. In stock for immediate 
shipment. Want more info? Call 1-800-704- 
6500 or connect to HTTP://WWW. 
COMPETC.COM Computers Etc., 204 
Sonderen Street, O'Fallon, MO 63366. Visa, 


240x64 dot LCD with built-in controller. 
AND 4021ST-EO. Unit is EL back-lit. $79." or 2 for $149." or 
OPTREX. DMF5005 (non back-lit) $69.” or 2 for $129." 
20 character x 8 line 74L x 24H 
The built-in controller allows you to do text and g 


5V power required * Built-in C-MOS LCD driver & controlier « Easy “microprocessor” 
interface * 98 ASCII character generator * Certain models are backiit, call for more info. 


price size Mfr, 
Srex80 backlit $35.00 480x128 aoe 
staan backlit Panasonic $25.00 256x128 
oshiba $15.00 240x128 (backlit) Optex 
Seu 28 (backlit) APS $15.00 240x64 Epson 


160x128 Optrex 
6” VGA LCD 640X480, Sanyo LMDK55-22 $25” 


HeNe Laser Head (i0Mw max. output) TEMOO, 15.5” long MFG: NEC $99 
Laser Power Supply (for HeNe tube) $89. 


ASER CANNER SSEMBLY ns 
Assembly intended for o laser prinier. Includes loser diode, polygon motor (6 sided) and misc. optics ond lenses. 
LASER DIODE (5mW/) with collimator $20. 


VISIBLE LASER DIODE: 5mw at 670nm $15.2 
Index guided. Threshold current 40 ma typical. 


3 and 4mW, 1,300nm LASER DIODES, 5.6mm package, $35°° 
Mitsubishi Electric part number ML701BIR-E21A, General specs are: 
1. be va 25, Beant D Divergence 25,6° x 28.6°; 2. Tc=24°C, lop=19 to to 20mA. 

10.7mA; 3. Wavelength range between 1,280nm and 1,330 nm 


Proteon ProNet-4 Model p1347 Token Ring Board $49.” 
Pos & Gar Cope 
MAGNETIC CARD ? READER §: $26 3 
capability « heyps 
with full 5 0. 
by clea entry ctheklphee p= Aoage-eh voC/\ poby ein power 
POWER PPLYS 
SWITCHING POWER SUPPLYS $12.00 or 2 for $20.00 115/230 Volts 
Output: +5V @ 2-9.75, A, +12V @0-1.5A, -SV@0-04A,-12V@0-05A 
68 WATT Dim: 5.5” L x 3.2” Wx 1.7" H © Output: 5V @ 4 A, 12V @ 4A 
ZB, “Tope 49° 
Thomson 576X550 pixel CCD 
ss ce eae designed for black and white composite video 
Picture elements: 384 (H) x 491 29% 
Ceramic 24 pin DIP package * Mfr: Sony, Part# 0 
4096 element CCD $19.00 
2048 element CCD $15.00 * 1728 element CCD $15.00 


16 bil * 4 Mbps * IEEE 802.2 and 802.5 compatible + twisted pair + interoperable with IBM Token Ring network 
Includes: * 20 character dot matrix di 

HP bar ae wand (BCS 239 2300). Te 
73 WATT (2) 4 pin power connectors attached * Dim: 8.5" L x 4.5" W x 2” H 
60 WATT Dim: 8% x 4% x 3 * Output:5V @ 6A + Ive 1 1A-5V@1A-12V@1A 
400-1,100nm resolution and responsivity. $500® Original cost device 

) $ 

Chip size, 07x54 Mm . Fon’ A ul 13.4 (V) um’, 
1024 element CCD $15.00 


2539 W. 237th Street, Bldg. F, Torrance, CA 90505 
Order desk only: USA: (800) 872-8878 CA: (800) 223-9977 
LA. & Technical Info: (310) 784-5488 Fax: (310) 784-7590 
OEM INQUIRIES WELCOME 


Write in 67 on Reader Service Card. 


602-496-6547. Specify disk size. 


MasterCard, & Discover accepted. 


Niaska~Maschasneiier” TTL 
Comes with pinout. 12V at 1.4 Amp input * Horizontal frequency 15khz. * Ability to do 40 and 80 column. 
5 inch Amber $29.00 + 7 inch Amber $39.00 
9 inch Amber or Green $29.95 

5”> COLOR MONITOR $49.” k 

© Flot Foceplole # 320 x 200 Dot Resolfion * CGA & Hercules 

* 12 VOC Operation * 15,75 KHz Horiz. Freq. * 60 Hz Vert. 

* Open Frome Construction * © Sonord ldrkce Connecter Spee Caliadided Mi Senton 
9”? monochrome SVGA Sal $99. 
Tilt and swivel type. Mfr: WEN 


ADAPTEC 4070A Phtly GRURGSEA Guinn, SC" Goong your choice $25" 
IBM 370 — XT and AT emulation ae — 


US made Micronics 486 VLB ALL in ONE $79% or 2 for $149% 
motherboard, su 3.4 or 5V CPU, at either 25 or 33 mhz basic clock. Can 
use AMD or Intel from 486SX25 thru 486DX4-100 to HOT new AMD 5X86-133 
cpu. On board SVGA video. On board 1 meg video ram expandable to 2 meg 
with ATI Mach 2 chip set. On board 2 high serial ports, | printer port, 
floppy and IDE hard drive controller. On board 256K cache. Uses 72 pin simm 
memory. Landmork speed rating of 479 with AMD chip. 

Board will not fit standard All in One case because of non standard location of riser 
board. VLB riser board is included with motherboard. 


CAMERA BLOCK $99 or 2 for $ 169% 
FOR ROBOTICS AND EVERYTHING ELSE 
Unit is for Hi Band 8mm CamCorders, includes 8X zoom lenses, D/D converters, built-in CCD 
2/3 in, 420 thousand picture elements, complementary mosaic filters, Excellent performance. 
rn resolution, high sensitivity, low lag, low smear, good color reproduction, no distortion, 
1/10000sec variable speed digital shutters, TTL auto focus, auto white balance, one-push 


auto white balance, auto/manual iris and gain up switch. Can be controlled by a 4bit micro 
computer. Remote controlling is possible for zoom and focusing. NOTE: We have Composite 
or PAL (European Standard) Units. MFR: SONY 


CELL SITE TRANSCEIVER $79 2 for $149" 


Shape agwawrerrtgiestetge costo operation in an AMPS (Advanced Mobile Phone Service) cell site. The 
allocated. The transma 


Encased Black & White Composite CCD Camera with Adapter 


IR viewing to 1000 nm 74Lx24Wx1%H 

Comes complete with CCD camera, mounting nut on bottom of casing, $89 00 
12VDC power supply. Excellent low light capability, standard RCA NTSC video out. bd 
Great for: entryway security/remote monitoring, 

video conferencing/desktop video conferencing 2 for $159.00 
This miniature camera is perfect for multimedia computer applications as well as security and 
surveillance. NTSC output allows use with all popular video digitizing boards for Apple Macintosh 
and Microsoft video for Windows. Connects directly to any composite monitor or VCR with 
“video” input. Its razor-sharp wide-angle lens focuses from twu inches to infinity and its state-of- 
the-art CCD technology accurately captures 16 level grayscale images for Quick Time movies and 
still pictures. Records at 30 frames per second and 260 lines resolution with excellent low light 
capability, Uses 12VDC (adapter supplicd) and standard RCA cable. 


POINT OF SALE BANK TERMINAL $49* or 2 for $89" 


* LCD Display 20 Char. x 4 Line + Printer 16 Column Dot Matrix - Epson + 24 Key Domed Membrane 
Keypad * Intel 80C32 Processor « 2 PCMCIA Sockets (ICC Slots) + Dallas DS1287 Realtime Clock + 2 
Solid State Buzzers (Piezo Electric) » 4 Crystals + Rockwell Modem Chip + Telephone Line Interface (4 
Pin “RJ” Connector) + RS-232 Interface (8 Pin “RJ” Connector) * NI-CAD Battery Pack Inside 

Note: We have not been able to bypass an access code in the software. Thus, while time of day and other 
introductory things are displayed on LCD, the full original capabilities of this unit cannot be guaranteed. Also, we 
do not have a source for the smart cards that were to go in the PCM CIA sockets. Requires 12 volt adapter for power, 
(Not included) Dimensions: 9-1/2L x 6-1/4W x 2-1/2 D + Original cost over $450.00 


.6” COMPOSITE MINIATURE COLOR DISPLAY $99.° 
encased, Dim: 1.3* x 1.3° x 4”. 12 Volts DC power. NTSC signal. 

250 H x 300 V resolution. Focus adjustable eyepiece. ications include camcorder 
viewlinder, helmet mounted display, etc... Original cost over $600.00 


Minimum Order: $20.00. Minimum shipping ond hondling chorge $5.00. We accep! cashiers | 
checks, MC or VISA. No personal checks or COD's. CA residents add 8.25% sales tox. We ore 
not responsible for typographical errors. All merchandise subject to prior sole. Phone orders” 
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95 FORMAT Utility. This program will format 
1.44 meg floppy disks to the new 1.7 meg for- 
mat used by Microsoft. Allows you to make 
backup copies of your disks not otherwise 
possible. This disk is an essential addition to 
your collection of “must have” utility pro- 
grams. To obtain your copy, call 1-800-704- 
6500. Visa, MasterCard, & Discover accept- 
ed, or send check or money order for $7.95 
to: Computers, Etc., 204 Sonderen Street, 
O'Fallon, MO 63366. 


FREE COMPUTER program. See AD in 
REPAIRS/SERVICES category starting with 
“WANTED: REPAIRS.” 


ENGINEERING SHAREWARE. Printed cir- 
cuit design, logic simulation, pspice, Autocad 
shareware. Over 700 engineering programs. 
Free catalog. CD-ROM available. Sector 
Systems Company, 416 Ocean Avenue, 
Marblehead, MA 01945. 617-639-2625. 


Anritsu ML 422B 


Selective Level Meter covers the 50 Hz to 30 MHz 
fange, providing highly accurate measurements 
of signal levels, can function as a wideband level 
meter, psophometer or voice band analyzer. Opt 31. 


SEMICONDUCTOR CROSS-REFERENCE 
library for IBM PC. Over 250,000 devices 
(transistors, diodes, ICs, etc.), specifications, 
lead and case drawings for most. $49 plus $6 
S&H. Checks & credit cards accepted. E- 
Mail: customsoftware@usa.net Web: 
www1.execnet.com/~custom_software/ Mail: 
Custom Software Creators, PO Box 1092, St. 
Bethlehem, TN 37155. 615-647-6120. 


WINZIP FOR Windows '95. Includes long file- 


name support & tight integration with 
Windows '95 shell. Zip and unzip without 
leaving the exployer. You can order by calling 
1-800-704-6500 with Visa, MasterCard, or 
Discover or sending check or money order to 
Computer's Etc., 204 Sonderen St., O'Fallon, 
MO 63366. 


“THE MOST extraordinary hacking & spy 
pectre-press. 


catalog in the world!” www.s 
com 


FREE HACKING/phreaking/trubbleware 
diskette catalogue. Incredible subject matter. 
No commercial programming and NO 
SHAREWARE here! Peregrine Dynamics, 
720 Portage Trail, Cuyahoga Falls, OH 
44221. 


HAVE WINDOWS '95? Having trouble under- 
standing the new format? Then this is the 
disk you need. This is a guided tour and tutor 
for Windows '95. Disk also includes helpful 
hints for setup and running your Windows 
95. $7.95 includes shipping and handling. 
Call for yours today: 1-800-704-6500. Visa, 
MasterCard, & Discover accepted, or send 
check or money order to: Computer's Etc., 
204 Sonderen St., O'Fallon, MO 63366. 


XRF SPECTRACE. Model 4020 wanted soft- 
ware/schematic. PO Box 999, Dewey, AZ 
86327. 520-632-8774, E-Mail Tomollie@bs! 
net.com 


Quality Reconditioned 


Test Equipment 


Hewlett-Packard 3582A 


Spectrum Analyzer, 


-120 dBv, 2 channel input, digital trace storage. 


$2500.00 


Hewlett-Packard 141T 
Spectrum Analyzer System 


02 Hz to 25.5 kHz, band 
selectable analysis for .02 Hz resolution, sensitivity 


Hewlett-Packard 54100D 
Digitizing Oscilloscope, 1 GHz bw, 350 ps rise time, 
10 ps resolution, 40 ms/sec maximum digitizing rate, 
pre-trigger viewing, includes 3-HP 54002A 502 bnc 


input pods. 
pi $3500.00 
Hewlett-Packard 54110D 


New boxed $1000.00 
Hewlett-Packard 214B 


Pulse Generator, high power 100 V, 2 A output into 
50, 10 MHz repetition rate, constant duty cycle. 


New $1995.00 


Hewlett-Packard 8557A 
Spectrum Analyzer plug-in, 0.1 to 350 MHz, -117 
dBm to +20 dBm amplitude range, designed for use 
with the HP 853 display or 180 series mainframes, 


$1250.00 


Wavetek 3001 


Signal Generator, 1 to 520 MHz, .001% accuracy, 
-137 to +13 dBm, intemal AM/FM. programmable 
frequency and RF level, GPIB compatible. 


$950.00 
Hewlett-Packard 339A 


Distortion Measurement Set, 10 Hz to 110 kHz con- 
tinuous frequency coverage 0.01% to 100% full 
scale distortion range, built in low distortion oscilla- 
tor, harmonics to 330 kHz, true rms distortion. 


Special $1950.00 
Hewlett-Packard 8011A 


Pulse Generator, transition times of less than 10 nS, 
variable pulse widths from 25 nS to 100 mS and 
variable repetition rates from 0 Hz to 20 MHz in 5 
ranges. Low cost and reliable. 


Special $450.00 
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WANTED: Used Test Equipment 


14455 NORTH 79TH STREET, UNIT #C * SCOTTSDALE, ARIZONA 85260 
(602) 483-6202 » Fax (602) 483-6403 


141T with 8552B and 8553B. The mainframe provides 
variable persistence and storage. Covers 1 kHz to 110 
MHz, 10 Hz resolution bw, high sensitivity -140 dBm. 


Feb. Special $1500.00 


Hewlett-Packard 141T 
Spectrum Analyzer System 
141T with 8552B/ 8555A. Covers from 10 MHz to 18 

GHz, amplitude capabilities from +10 to -125 dBm. 


Feb.Special $2250.00 


Midwest 
Microwave 1092 


Step Attenuator, De to 18 : 
GHz, 1 dB steps, max input “"" 
power 1.5 Watt, attenuation 
accuracy, connector type (N) 
f. New boxed. 


Special Purchase $150.00 


JFW 75PD-001 Power Divider 


2 Way Power Divider, Dc to 1000 frequency range, 
power division asymmetry (Dc to 500 MHz +.2 dB, 
500 to 1000 MHz + .4 dB), 75 2 impedance, input 
power 1 W average @ 25 C, 1000 W peak (1 
microsecond). 


$12.50 or 2 for $20.00 


Digitizing Oscilloscope, 1 GHz bw, digital storage, 
auto pulse parameter, pre-trigger viewing, w/ 4- 


“$4000.00 
Fluke 1900A 


Multifunction Counter, 5 Hz to 80 MHz, measures fre- 
quency, period and period average, totalize, 25 mV 
sensitivity, 6 digit led display. 


$189.00 
Fluke 8012A 


Digital Multimeter, 3.5 digit, .1% basic de accuracy, 
diode test, 2 and 2022 range. 


175.00 
Fluke 8050A OPT 001 


Digital Multimeter, 4.5 digit, 0.03% basic de accura- 
cy., readout with 16 selectable reference impedance. 
Opt 01 offers rechargeable NiCad batteries. 


$300.00 


Fluke 5215A 
Power Amplifier, output voltages to 1100 V ms, max 
output of 200 W, frequency from 10 Hz to 100 kHz. 


$1500.00 


Fluke 5200A 
Programmable AC Calibrator, outputs from 100 pV to 
120 V mms at 50 mA. Frequency range is 10 Hz to 1 
MHz , amplitude range is 1 mV to 1000 V. 


Special $1500. anf 
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SALES COMPANY 


Write in 120 on Reader Service Card. 


MASS E-MAIL your web sit (or product) to 
millions! Powerful free software. E-Mail: 
76333.3601 @compuserve.com 


SHAREWARE CATALOG. Over 3,000 pro- 
grams, free game on every catalog disk. 
Great prices, bonuses, free disks. Data Mate, 
Box 2811, Ronkonkoma, NY 11779. 


LINUX! LINUX! LINUX! If you aren't pur- 
chasing your Linux products from us, you are 
paying too much! We offer the major distribu- 
tions (Yggdrasil, Slackware, Red Hat, etc) at 
great prices! We also carry a full range of 
books. Contact us at www.cheapbytes.com 
and use our secured web server. E-Mail: 
sales@cheapbytes.com Fax: 209-367-8518. 
Cheap*Bytes, PO Box 2714, Lodi, CA 95241. 


HIDDEN TOOLS for Windows ‘95. This disk 
is a must-have for all you do-it-yourself 
Windows '95 buffs. This program configures 
all the hidden options and secrets in 
Windows ’95. Send Check or money order for 
yours today to Hankins’ Enterprises, 244 Mid 
Rivers Drive, Ste. 200, St. Peters, MO 63376. 


COMPUTER EQUIPMENT WANTED 


WANT TO Buy: MFM hard drives: Seagate 
ST-125, NEC D-3142, Toshiba MK-134FA, 
Fujitsu M2243AS. Call 714-542-1037. 


NEED MANUALS, supplies, and repair parts 
for Unisys NIP-2PTR laser printer, or source 
for same. (Probably made by Fujitsu.) | 
haven't been able to find through regular 
sources. Tom, RR 1 Box 246, Rock Port, MO 
64482. Ph. 816-744-2822 evenings. 


PRINTHEADS WANTED. We buy all quanti- 
ties of dot matrix printheads for hundreds of 
printer model types. Working or dead units 
acceptable. Call Mike Anderson @ 1-800- 
969-0009. 


RECOVER “SCRAP GOLD” from old com- 
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 


WANTED: FOR historical museum, pre-1980 
microcomputers, magazines, and sales litera- 
ture. Floyd, VA 24091-0341 (540-231- 
6478/540-763-2321). 


WANTED TO buy: Bodylog/Bodylink biofeed- 
back add-on for Commodore C-64. Also other 
biofeedback equipment. PC-based or not. 
Call 718-390-7436, Bob. 


WANTED: TERMINALS + PRINTERS: DEC, 
Wyse, IBM, ADDS, Okidata, Data South, 
Epson, C.ITOH, etc. Call for quote on any 
surplus computer equipment. Call Jeremy, 
603-673-8077. 


| WANT it and | want it now. | want all of your 
SIMM memory. IBM, Mac, new, used, even 
defective. | want it all. Highest $ paid. Now 
selling memory. We can beat any printed 
price in Nuts & Volts. Call 1-800-4-MEMORY 
now! Voice/FAX. 


WANTED: PRINTRONIX PRINTERS AND 
PARTS. Immediate cash paid for Printronix, 
Genicom, and other computer printers and 
related peripherals. Small or large invento- 
ries, new/used/damaged. Fax us 860-349- 
0333. 


HP CALCULATORS wanted: models 10, 70, 
81, 97S, and calculator watch for private col- 
lection. Bob Morrow, 317-855-2348, rkmor 
row @aol.com 


WANTED: MONITOR compatible with Atari 
1040ST. Send information to Phillip 
Symonds, 1200 North Main Street, Salisbury, 
NC 28144. 


DEC EQUIPMENT WANTED!!! We are buy- 
ing DEC systems, boards, terminals, drives 
and peripherals. Also Scientific Micro 
Systems (SMS), DSD, Datability, Dilog, other 
DEC compatibles, and Computer Output 
Microfilm (COM) units. Please call for a quote 
or fax us your equipment list. We buy, sell, 
and trade. KEYWAYS, INC., 513-847-2300 
OR fax 513-847-2350. 


WANTED: PRE1980 Microcomputers for 
museum collection. Microcomputer maga- 
zines and manuals also needed. 703-231- 
6478, 703-763-3311. 


TEST EQUIPMENT 


WANTED: SERVICE MONITORS. WE PAY 
TOP DOLLAR BY NEXT DAY FEDEX FOR 
USED IFR, MARCONI, MOTOROLA, AND 
HEWLETT PACKARD SERVICE MONI- 
TORS. ANY CONDITION, WORKING OR 
NOT. DON’T LOSE MONEY. CALL 1-800- 
476-2526/FAX 601-868-0133. E-MAIL TO 
Alcomtest@ aol.com 


ELECTROMAGNETIC DETECTORS, includ- 
ing Trifieid® broadband meter (analog) 
reads field strength of 10-1000 V/M at 
100KH2-2.5GHz, also independently reads 
magnetic (3-axis) and electric fields, below 
100KHz. (0.2-100 milliGauss, and .5-100 
KV/M, at 60 Hz). ideal general detection tool 
for both AC power and RF work $170 post- 
paid. Atmospheric ion counter (digital) 
reads both polarities 10-2,000,000 ions/cc. 
(Atmosphere is typically 300-5000 positive 
and 200-3000 negative. Depends on weath- 
er, etc.) For the first time, under $4,000 for 
a true ion counter! $480 postpaid. DC 
Gaussmeter (digital) includes compact Hall 
probe (.01-20,000 Gauss) and differential coil 
probe (.01 milliGauss - 20 Gauss). Complete 
$265 postpaid. All above have 1 year warran- 
ty and include 9-volt batteries. Made in USA 
by Alphalab Inc., 1280 South 300 West, Salt 
Lake City, UT 84101. Tel. 1-800-769-3754 or 
801-487-9492. Free catalog. 


10TH ANNIVERSARY SALE! HP 3488A 
switch/contro! unit $925. HP 59306A relay 
actuator (6-SPDT, HP-IB and lighted push- 
button) $260. HP 59307A dual VHF switch 
(2-SP4T, HP-IB and lighted pushbutton) 
$230. HP 59401A HP-IB bus analyzer $350. 
Stanford Research SR 510 lock-in amplifier 
$1,750. HP 4274A LCR meter (5-1/2 digit, 
100Hz-100KHz) $3,800. HP 3314A .001Hz- 
20MHz function generator, lin/log sweep, etc. 
$2,800. HP 8015A 50MHz pulse generator 
$375. HP 8016A ECL/TTL word generator 
$295. HP 8161A/020 100MHz programmable 
precision dual channel pulse generator 
$3,300. HP 8175A/002, 005 SOMHz 
digital/analog signal generator: TTL/CMOS 
pods, dual arbitrary waveform channels 
$3,300. HP 5334A 100MHz auto rise/fall 
time, etc. counter $850. HP 5345A 500MHz 
counter with HP-IB $725. HP 5370A 100MHz 
time interval counter (oven time base) 
$1,600. Fluke 720A, 721A, 750A, 845AR DC 
voltage calibration system components 
$2,500. Fluke 540B transfer standard $800. 
HP 7580B drafting plotter (sizes A-D) $1,300. 
HP 7586B (sizes A-E) $1,850. HP 7595A 
DraftMaster | (sizes A-E) $2,000. HP 7475A 
$220. HP 7090A measuring plotter $2,100. 
Excellent condition! All with warranty. Pepper 
Systems, 214-353-0257. 


SCOPES & PLUGS. Tektronix 7633 or 
R7633 as new, 100MHz storage mainframe 
$275; R7704 250MHz frame $300; 7603 
$250; 7904 w/2 7A26, 7B53A & 7A13 $750; 
SC-504 80MHz scope as new $375; 7A13 
$175; 7A16A $50; 7A18 $50; 7A16P $100; 
7A19 $100; 7A24 $150; 7A26 $67; 7A29 
$245; 7B50 $65; 7B53A $85; 7B80 $100, 
7B85 $85; 7B92A $125. 7CT1N curve tracer 
$345; 7001, DF1, DF2, Call. 7D12 $100, 
7D15 $250; 7D20 programmable digitizer 
$390; 7M13 $100; DC-505A $200; DC-508 
counter timer $345; PG-501 $200; PG-502 
250MHz pulse generator $300; PG-508 pulse 
obras $400; PS-503 dual power supply 

125; SG-502 oscillator $175; 7S11 $175; 
7S12 sampler plug-in $400; Heads S-3 $100; 
S-3A $125, S-5 $100, S-51 $300, S-52 $200, 
S-6 $425, 7104A $1,575. Psitech Plus 707- 
745-4804. Request bi-monthly fax listings, 
Fax 707-747-5277. 


UNUSED HP G382A, variable attenuator w/2 
ea. 281A adapters $300; used $200. HP 
3575A gain phase meter $565; 334A distor- 
tion analyzer $345. 5005A signature multi- 
meter $275. Psitech Plus 707-745-4804, Fax 
707-747-5277. 


Toner . 
Cartridge 
Recharge 


& Laser Printer Supplies 


Three\Ways\to Earn Cash 


@ Supplies cost from $6 each 
YOO DO OF oecier Program 1 § Feat iene 
1 Free Video Training Tape 


You do the recycling work, 


materials, training, 


® 
and we'll supply all the ®@ Starter Kit-approx. $500 
and technical support. bd 


You ship us your customer's 
toner cartridges and OPC 
cartridges, and we'll recycle 
them at a reduced price for you. 


You recommend us and give liter- 
ature with our name to your cust- 
omer. We'll deal direct with your 
customer. You have your code on 
our prepaid shipping label. 


*To obtain Fax documents, use our Fax-On-Demand system. 
Call 516-467-0772 from any Fax machine equipped with a touch-tone 
phone, 24 hrs/day, 7days/week. Dial document# 4633 for an index. 


Be Chenesko Products Inc 


8 SB 2221 Sth Ave., Suite 4, Ronkonkoma, NY 11779 


Fox: 516-467-3223 Fax-On-Demand: 516-467-0772 


Write in 117 on Reader Service Card. 


CRYSTAL CONTROLLED 
FM TRANSMITTER 
W/ RECEIVER & RECORDER 


+ 
5 | 


_ TRANSMITTER 
Size - 2"x 3” 
2000’ range (line of sight) 
170 MHZ - range 

| Sens.: 85 db spl@ +7khz FM 

+ 8 Channels available 
Freq. Response: 100-10,000 hz 
Battery life: 9V Alkaline=12 hrs. 


ea 


Transmitter: $150.00 +$7 shipping 
MicroRecorder, 4hr. Voice Activated: $150.00 +$7 shipping 
Programmable Scanner: $150.00 +$7 shipping 
Comprehensive 50 page catalog - $3.00 
Voice Changers, Transmitters, Micro Videos, Long Play 
recorders, Surveillance, Counter-surveillance & much more! 
For more information call 407-725-1000. COD ok. 


USI CORP 


P.O. Box 2052 - Melbourne, FL 32902 


Write in 99 on Reader Service Card. 


MICRODYNE 1100, 1200, 1400 series 
receivers all bands, FM and PM demods, 
SDU, IF filters. Aydin, Schlumberger, monitor 
systems bit syncs. 805-934-2058. 


WANTED: MEASURING & Test equipment, 
microwave components, RF connectors, etc. 
Top price paid! Write or FAX you list to: 
Steigerwald GmbH, Ungererstrasse 180, D- 
80805 Munich, Germany. FAX 011-49-8441- 
804881. 


TEK 7104 oscilloscope 1.0 Gigahertz plus 2 
ea. 7A29, 7B15, 7D11 recent CAL on main- 
frame. Good CRT. $1,800. T-MINUS-7 510- 
651-9477, Fax 510-651-3657, t- 
minus7 @mediacity.com www.tminus7.com 
2060 WARM SPRINGS CT. #5, FREMONT, 
CA 94539. 


supplies for 36 recharges 
For complete information, 
see Fax document# 2040° 


W Do 1 REP YAW desler Program 2 


®@ Attractive Marketing Flyers 
with your name available 

@ Fast Turnaround 

@ Generic Packaging 

@ See Fax document# 2092* 


We Do E Rap Your Cusioner Dealer Program 3 


@ You earn commission 
@ You recommend us 
@ Prepaid UPS shipping labels 
@ For complete in 
see Fax document# 2090* 


Phone: 516-467-3205 E-mail: chenesko@aol.com 800-221 -351 6 


FCC APPROVED 


9V Lithium=20 hrs. 


a 


5a 


FOR THE BEST 
PRICES ON PROFESSIONAL TOOLS, 
CALL ELECTRO-TOOL 


plat _ Case — Deluxe Polypropylene. Chemical 
Resistant. Tools by CooperTools and others. 800T Case, 
complete with tools. . . $389.99 

800T Case Only. . . $114.80 


plait — Case — Cordura Exterior. Two exterior pockets 
& one literature pocket. 660ZT Case, complete with 

tools . .. $208.00 

660ZT Case Only. . . $57.40 

Optional Sperry meter #DM6510 as shown . . . $63.95 


ee 

Weller WCC100- Electronically OmtiVISOR = — 
controlied station, temperature magnification, Optical Glass 
adjustable from 350°F-850°F, prismatic lenses, (not plastic) 


Zero voltage circuit-safe for Select any one of (6) magnifica- 
sensitive components, 40 Watt tions... 50 
pencil . . . $92.00 


Superior 


GoldStar — 20 MHz Dual Trace Oscilloscope OS- 
9020A-Large 6" rectangular, high sensitivity: 1mV/div, high 
accuracy: +3%, stable, low-drift design, 8 divisions of dis- 
played dynamic range and accurate, distortion-free wave- 
form measurements . . . $370.80 


Electro Tool, inc. 
9103 Gillman, Livonia, Mi 48150 


Customer Service: (313) 422-1221 
ORDERS ONLY: 1 (800) 772-3455 


“Tools American Made.” 


Write In 112 on Reader Service Card. 


FACTORY NEW Wavetek RF portable power 
meter, complete system, 1990 price $2,860. 
Our price $575. 4 units available. Psitech 
Plus 707-745-4804, Fax 707-747-5277. 


SCOPEBOOSTER KITS close out. Nov. '96 
issue, $39.95, S&H $4.50. Technology 
Systems, PO Box 1401, Torrington, CT 
06790-1401. 


DEC EQUIPMENT WANTED!!! We are buy- 
ing DEC systems, boards, terminals, drives 
and peripherals. Also Scientific Micro 
Systems (SMS), DSD, Datability, Dilog, other 
DEC compatibles, and Computer Output 
Microfilm (COM) units. Please call for a quote 
or fax us your equipment list. We buy, sell, 
and trade. KEYWAYS, INC., 513-847-2300 
OR fax 513-847-2350. 


HP 3551A transmission test set. Complete. 
Guaranteed w/manual. $475. AST Global 
Marketing. Phone: 814-336-2138; Fax: 814- 
337-7920; E-Mail: astmrktg @wrench.tool 
city.net 


PORTABLE SCOPES: Tek 222A (10MHz) 
handheld, battery-operated digital storage 
$1,500. Tek 465 (100MHz) $425. Tek 475A 
(250MHz) $650. Tek 475A/DM44 (250MHz, 
multimeter) $735. Tek 466 (100MHz, stor- 
age) $695. All with bright CRTs; excellent 
condition, warranty. Pepper Systems, 214- 
353-0257. 


WANTED: WESTERN electric test equip- 
ment. Tube-type only please. Freq. measur- 
ing sets, oscillators, amplifiers, parts, tubes, 
etc. 1-800-251-5454. 
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TEKTRONIX 7000 SERIES: 7CT1N curve 
tracer $350. 7D20 digital storage $700. 
7L5/L3 spectrum analyzer, 20Hz-5MHz, 
10Hz RBW $1,400; with tracking generator 
$1,900. 7S12, S-6, S-52 time domain reflec- 
tometer $1,400. 7S14 1GHz sampler $600. 
Excellent condition! All with warranty. Pepper 
Systems, 214-353-0257. 


TUBE TESTERS. Hickok 533A $300 OBO. 
EICO 667-02 tube & transistor. $200 OBO. 
Both in portable cases w/manuals, extras. 
Scott's Electronic Surplus 310-491-3181 
FAX: 310-491-3182. 


WANTED: RADIO service monitors, IFR, 
Motorola, Marconi, HP signal generators, 
spectrum analyzers, and late model HP 
equipment. 716-763-9104 or 716-661-9964. 
Fax: 716-763-0371. http://www.netsync.net/ 
users/amtronix 


ALFA ELECTRONICS 


DMM 89 $179.00 
Most Advanced DMM 


-80.7 to 81.4 dBm with 4Q~ 
20 reference impedances 

True RMS 

Frequency counter: 100 Hz -10MHz 

~) ae Capacitance: SnF-SOmF 

4 Measure AC volt to 20kHz 

$000 counts, 0.1% basic accuracy 
Auto/manual range, fast bar graph 
Min/Maw/Ave/DH/Relative/Zoom 


12000 


@ @ & & 


o 
a? 


Auto power off 

Input waming 

Splash proof 

Volt, amp, ohm, logic, diode, continuity 
Ruggerdized case 

Rubber holster included 


LCR Meter 131D 
$229.95 


Most Advanced LCR 
Dual display: L/Q or C/D 
Inductance: 10mH-10,000H 
Capacitance: 10nF-10mF 


me 
ediedipedlied 
Pt 


De due i were | 


1 88 108 Om 
Se US ee 


1 Seve aff 
( =| Best for design, incoming 
et! | testing & production 
ne-O@ SMD and chip component 
test probe $25.00 


Escort 


MILLIONS IN scrap gold are about to hit the 
market in the form of old computer junk. I’m 
making a bundle recycling this material and 
you can join me. Call 24-hour message: 603- 
645-4776. 


EQUIPMENT MANUALS we have 1000's of 
service and operators manuals for all types of 
test and measurement equipment from 1950 
to present. All test equipment manufacturers 
are represented. Call, write, or fax your want 
list. Please include mfg.’s manual P/N unit 
serial numbers if known. Manuals Plus, Box 
549, TAD #601, Tooele, UT 84074. 801-882- 
7188, FAX 801-882-7195. 


WANTED! TEST equipment. We pay top dol- 
lar for used scopes, generators, analyzers 
from HP, Tektronix, and others. Call Charles 
at Metric for immediate quotation. 1-800-432- 
3424. 


DMM A91 
$49.95 

NOW $39.00 
Plus Free Case 
Solar Cell Powered 
SOLAR Large Display 


LCR Meter 814 
$189.95 
Best Resolution LCR 


Resolution of 0. 1uF, 0.1pF, and 

imQ are useful for high frequency 

and SMD 
Dissipation factor indicates leakage 

in capacitor and Q factor in inductor 
Zero adjustment to reduce parasitics 
Best for high frequency RF 
Ee 
Padded deluxe case $5.00 


20 MHz Oscilloscope with Delay 


FREQUENCY COUNTERS/CONVERTERS: 
KIP 331 microwave $600; HP 5255A $150; 
HP 5256A $150; HP 5328A/096 $200; HP 
5345A (new) $650; Tektronix DC504 $135; 
Fluke 1912A $250. AST Global Marketing, 
Meadville, PA 16335. Phone: 814-336-2138; 
Fax: 814-337-7920; E-Mail: astmrktg@ 
wrench.toolcity.net 


FED-LOG on CD-ROM. Have you wondered 
what all those numbers were on government 
sales catalogs? Now be able to identify all 
government stock numbers for price, mfg., 
part number, description. $350 a set. Call 
TJ's Wholesale Surplus 904-897-6482. 


WANTED: COLLINS radio 40K-1 and 
Motorola Model 1011 frequency standards 
or any other early “precision” frequency stan- 
dard ca 1920-1950. Bill Scoinik, 1-800-634- 
7036 or fax 201-405-1706. 


HIGH QUALITY TEST EQUIPMENT 
BEST PRICE 


Fluke Multimeter 
Fluke 12 = $84.95 
Holster C-10 $10 
Fluke 701 $75.95 
Fluke 73 i $97.50 
Fluke 75li = $129 
HolsterC70 $16 
Fluke 77 = $155 
Fluke 7911 = $175 
Fluke 291i $175 
Fluke 76 $175 
Fluke 87 $287 
Fluke 867 $1199 

Scope Meter 
Fluke 97 $1785 
Fluke 105 $2799 


Frequency Counter 
FC-1200 $129.95 


Sweep PS-205 


$429.95 Digital Storage Scope 


Poe co 6 = ”° 
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ALFA ELECTRONICS 


P.O, BOX 8089, Princeton, NJ 08543-8089 
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Dual Trace, Component test, 6° CRT, X-Y Operation, TV 

Sync, Z-Modulation, CH2 Output, Graticule illum, 2 probes 

each has x1,x10 switch. ae enn et meee 

PS-200 20 MHz DUAL TRACE 

PS-400 40MHz DUAL TRACE 

PS-405 40MHz DELAY SWEEP 

PS-605 60 MHz DELAY SWEEP 

PS-1000 100 MHz DUAL TRACE 

Scope Probe: 60MHz x1, x10 $15, 100MHz x1, x10 $22 
250MHz x1, x10 $29, 250MHz x100 $39 


Dual tracking 30V/2A, 


RF Signal Generator 


SG-4160B $124.95 

100 kHz-1SOMHz sinewave in 6 
ranges 

RF Output 100mVrms to 35 MHz 

Internal 1kHz, External 50Hz-20kHz 

AM modulation 

Audio output 1 kHz, 1 Vims 

Output Impedance: 50 Ohm 

Size: 5.9°H x 9.8°W x 8.1"D 

Accessary. RF cable, AC power 
cord, manual 


RF Signal 
Generator/Counter 


SG-4162 AD $229.95 

Generates RF signal same as 
SG-41608 

6 digit frequency counter 1Hz - 150 

MHz for internal and external source 

Sensitivity <SOmV 


Audio Generator 


AG-2601A $124.95 

10Hz - 1MHz in 5 ranges 

Output 0-8Vrms sinewave 
0-10Vp-p squarewave 

Synchronization: +3% of oscillation 


Generator/Counter 


AG-2603AD $229.95 

Generates audio signal same as 
AG- 2601A 

6 digit frequency counter 10Hz- 

15OMHz for internal and external 

sources Sensitivity <SOmV 


(800) 526-2532/(609) 897-1135 
FAX:(609) 897-0206 


DS-303 30MHz, 20M Sample/sec $849.95 


DS-303P with RS-232 interface $1,049.95 
Switchable between digital and analog modes 
2 K word per channel storage 

8 bit vertical resolution (25 Lerel/div) 
Expanded Timebase 10ms/div - 0.5 s/div 
Refresh, Roll, Save all, Save CH2, Pre-Trig 


$549. 
IBA, BOVBA, COVA 
Function Generator 


FG-2100A $169.95 
0.2 Hz -2 MHz in 7 ranges 

Sine, square, triangle, pulse and ramp 
Output 5mV-20Vp-p 

1% distortion, DC offset + 10V 

VCF: 0-10V control frequency to 1000:1 
Function Generator/Counter 


FG-2102AD $229.95 
Generates signal same as FG-2100A 
Frequency counter 4 digits 

Feature TTL and CMOS output 

Sweep Function 


Generator/Counter $329.95 
0.5Hz to 5 MHz in 7 ranges 

Sweep: Linear 10:1/Log 10:1 20ms to 2s 

AM Modulation 

Gated Burst, Voltage Control Generator 


Generator Control Voltage & 6 digit counter 1Hz- 


1OMHz for internal & external sources 


1 YEAR PARTS AND LABOR WARRANTY 
CALL / WRITE / FAX FOR FREE CATALOG 


Visa, Master Card, American Express, COD, Purchase Order Welcome 


Write in 204 on Reader Service Card. 


SALE: HEWLETT Packard. 3551A TIMS 
w/cover & bat., excellent condition $485. 
3400 True RMS voltmeter $100, quantity dis- 
counts. BOONTON RF millivoltmeter 92A 
$125; 92B $225; 92C $300; 93AD True RMS 
voltmeter $375. Probes available. GERTSCH 
phase angle voltmeter $65; Hewlett Packard 
8614A, .5-2.4 GHz $200; HP 8616A, 1.8-4.5 
GHz $175. TTI LED display SEND/REC test 
sets, models 1120 $250, 1122 $200, mint. 
Hewlett Packard 86242A, 5.5-9.0 GHz RF 
plug-in $325; 86260A 12.4-18 GHz $375. 
5257A .5-18 GHz transfer oscillator $250; 
interface Technology RS-648 timing simula- 
tor & word generator complete with all manu- 
als, $100. Psitech Plus 707-745-4804. 
Request bi-monthly fax listings, Fax 707-747- 
5277. 


TEST EQUIPMENT SALE: The followin 
equipment is offered at $250 each PP 
CONUS. All items include manual, acces- 
sories and have been lab tested. DATA 
Precision 3500 5-1/2 digit DVM, GR 1236 IF 
Amplifier, GR 1531AB Strobotac, EN! 300L 
Amplifier, FLUKE 1953A Frequency Counter, 
HP 432A Power Meter pilus cable, HP 435A 
Power Meter plus cable, HP 428B Milli- 
ammeter w/probe, HP 400F AC Voltmeter, 
HP 400FL AC Voltmeter, HP 182C 
Oscilloscope Mainframe, HP 652A Test 
Oscillator, HP6O8E signal Generator, HP 
606A Signal Generator, HUNTRON TRACK- 
ER 1005B-S1, KROHN-HITE 4100 
Pushbutton Oscillator, TEKTRONIX 7603 
Mainframe, TEKTRONIX 575 Curve Tracer, 
WAVETEK 154 Function Generator. Call/Fax/ 
E-Mail Brian at Kentronix 908-681-3229, 908- 
681-3312 Fax, brian@kentronix. com E-Mail, 
PO Box 2444, Farmingdale, NJ 07727. 


TEST EQUIPMENT FOR SALE: QUALI- 
TY RECONDITIONED TEKTRONIX, HP, 
BOONTON, FLUKE, WAVETEK, ETC. 
CONTACT: ALEX TOROK. AST GLOBAL 
11365 Airport Road, 


MARKETING, 
Meadville, PA 16335. Phone: 814-336- 
2138; Fax: 814-337-7920; E-Mail: astmrk 
tg @wrench.toolcity.net 


TEKTRONIX EQUIPMENT: 184 time mark 
generator, $150; 109 pulse generator, $100; 
106 squarewave generator, $200; 130 LC 
meter, $200; 475A, 250MHz scope, $600; 
620 XY display, $250; dual 620 side by side 
rack mount, $500; 634 video display, $250; 
7603 3 slot frame, $250; 7904 500MHz 4 siot 
frame, $500; 7834 400MHz storage frame, 
$500; TM506, $200, TM504, $150; TM503, 
$130; 7623A, 7A26, 7A26, 7B53A, $650; 
7A11, $300; 7A26, $200, 7A19, $150; 7B80, 
$200, 7B92A, $250; C51 camera and back 
for 7000 series scopes, $150; DM501A 4.5 
dig DVM, $200, FG503, $300; R468 100MHz 
dual channel 10MHz dig storage, $600; 
PG501, 50MHz pulse gen., $200; PS501-2, 
$150; PS503A, $200, T922, 15MHz dual 
channel scope, $200; TM515 5 slot frame, 
$250; SG502, $300. A-Comm Electronics 
303-290-8012. 


BUILD A FIVE CHANNEL LOGIC ANALYZ- 
ER FOR $50 AS PUBLISHED ON THE 
FRONT COVER OF ELECTRONICS NOW 
(January 1997)! No gimmick, but a real 
instrument with multiple trigger modes, data 
storage, print capability, large display area 
and easy command access/pull down menus. 
Double sided PC board $15; test clips and 
cable $20; remaining parts $15; complete 
parts kit $50; fully assembled unit with current 
version of LOGIC PROBE and free software 
updates $65. Check/money order or COD 
(additional $7). American MicroTech, Inc. 
219-482-3896, PO Box 8304, Fort Wayne, IN 
46825-8304. 


LOGIC ANALYZERS: Fluke 9010 $490 
(includes docs and fancy case), pods $90; 
Tek 1230 $590, pods $145; Global 
Specialties LTC-2 $79. Synergetics Surplus, 
3860 West First Street, Box 809, Thatcher, 
AZ 85552. 520-428-4073. synergetics @tina 
ja.com VISA/MC. 


Modem Lets Stamps Access 
Global Communication Network 
Dialing for Stamp Data and 
Beginner’s Race Timer with Display 


Modem Fundamentals 


A modem is a small, fast computer specialized 
for sending and receiving serial data across the 
phone lines in the form of audio tones. At low data 
rates, shifts in the frequency of the tones convey 
individual bits of data; at higher rates, changes in 
phase and/or amplitude of the signal represent 
multiple bit combinations. 

The word modem is a compaction of 
modulator/demodulator. Impressing data onto 
tones is modulation; extracting data from 
modulated tones is demodulation. 

The modem’s computer is programmed with 
| routines to dial the phone, detect ringing and busy 
signals, establish a connection with another 
modem, exchange data, and hang up. It has all 
kinds of settings for dealing with subtle variations 
in phone procedures and user preferences. In fact, 
a modem has more settings, options, instructions, 
and raw computing power than the BASIC Stamp 
ll (BS2) that we'll be using to boss it around! 


Almost all modems use some variation of the 
“Hayes” command set, named for the 
company that set the standard for 
modems in the early days of 
personal computing. This control 
language is also sometimes called 
the AT command set, because 
most commands begin with AT 
(for “attention,” or so the story 
goes). 
A modem has two modes of 
operation: command mode and 
data mode, When the modem is not 
linked to another modem, it’s in 
command mode, awaiting instructions from 
the local computer. The computer can instruct 
the modem to dial out or answer a call from 
another modem. When two modems initially make 
contact, they investigate each other through 
handshaking — a ritual exchange of tones and 
preliminary data that sets the ground rules for 
communication. 

Once handshaking is complete, the modem 
goes into data mode. In data mode, it acts like a 
direct connection between local and remote 
computers. Once in data mode, a modem ignores 
commands unless it is first returned to command 
mode by a sort of secret knock (usually “+++” 
followed by a delay). Otherwise, it would be 
impossible for modem users to communicate 
about modem commands without their modems 
trying to carry out those commands! 

When the exchange of data is complete, one of 
the computers issues the secret knock to return its 
modem to command mode, then instructs it to 
hang up. The other modem senses this loss of 
carrier, and hangs up too. 


by Scott Edw 


no. 132206, a 9600-baud external modem with 
power supply and cable for $29.95 (Sources). This 
is an older unit that may not be available forever, 
so keep your eye open for bargains on similar 
external-style modems. 

A benny of buying an older modem is that it 
usually comes with a good manual on the AT 
command set. In the old days users generally dealt 
directly with the modem, manually typing 
commands through a terminal program. The 


manuals that come with newer modems assume | 


that you're using more helpful software and 
therefore require less technical data. 

To really understand how a modem works, you 
should try using it manually with your PC and 
terminal software. If you have Windows installed, 
there’s a simple terminal “accessory” program. 
Procomm is a popular commercial package, 
available in both DOS and Windows flavors. 

Although the modem manual lists dozens of 
commands, you can get by with knowing a few 
important ones. Table 1 lists the ones | found 
helpful in getting the Stamp on line. Once your 
terminal program is set up and talking to the 
modem, you may send commands by typing them 
at the keyboard. For example, if you type “ATDT 
5551234” followed by the Enter key, the modem 
will go off-hook (connect to the phone line) and 
send the touch-tone digits 555-1234. 


Configuring and Using the Modem 


Once you know how to send commands to the 
modem, you can configure it to work in our 
example BS2 application. As Figure 1 shows, we’re 


SIGNAL GROUND 


TRANSMIT DATA > 


Beer e rom DATA < 


BSSones ee ee 
OOOMOO0O00000 


a RING INDICATOR (1=ringing) 


installed inside a desktop computer (internal). If | 
you don't have one, let me suggest Jameco part | 


Meet Your Modem 
; Instruction Operation 
The modem you'll need ATDTn _ Dial n using touch tones. ATDT 4594802 dials 459-4802. The 

for Stamp applications is an number to dial can include other symbols that change way it is 

external modem — one dialed, riers a3 

designed to be connected , ause Grating 

; W Wait for second dial tone 
through:.2: serial. port, not Stay in command mode after dialing 
—_ A/ Repeat last command entered. 
Y ATHO Hang up. 
ATA Answer the phone now (manual answer). 
ATVO Set modem reponses to numbers (0-10) 
— | ATVO Set modem reponses to words (e.g., CONNECT 2400). 
E BS2 | ATZ Return modem to default settings. 
AT&W Store configuration settings to non-volatile memory. 
ATSO=0 Turn off auto-answer function. 
ip ¢ = oa ATSO=n Turn on auto-answer and set for n rings. 
ATMO Silence speaker. 
ATM1 Turn speaker on while dialing; off during communication. 
ATEO Do not echo commands. 
PO ATE1 Echo commands. 
tobe Escape command: shifts modem from data to command mode 
100k after a preset time delay (set by register S12). 
ATS12=n Set escape (+++) delay to n number of 20-millisecond units. 
= y For example, ATS12=50 sets the escape delay | to 1 second. 
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using the BS2's serial programming port to talk to 
the modem. A peculiarity of this port is that 
everything sent to it on the serial-in line is sent 
back to the serial-out line. Modems are factory 
configured to do the same thing. 
___ If you take a modem out of the box and have 
a BS2 send it a command, the modem will echo 
the command. The BS2 will echo the echo, which 
the modem will echo, which the BS2 will echo ... to 
infinity and pepo if | may quote Buzz Lightyear's 
catchy motto: 

A further ‘catch is that this loop effect prevents 
the BS2 from issuing the ATEO (no-echo) 
command. You must configure the modem 
properly before it will understand anything the BS2 
has to say. 

Listing 1 includes a table of configuration 
commands to send to the modem to prepare it for 
use with the BS2. Once the modem is configured, 
you should use the AT&EW command to commit 
the configuration to non-volatile memory so that it 

is preserved after the modem is turned off and 


5 you can see from the program listing, it is 
possible for even a very simple program to answer 
the phone, establish a link, and communicate by 
modem. You can use this program as a basic 
framework for your own applications. 


Advanced Applications 


If you decide to develop modem-based 
applications, you will almost certainly need a 
telephone-line simulator. | used the Digital 
Products Company Party Line unit, which | built 
from a kit (Sources). If your construction skills are 
at the beginner level, or you tend to disregard 
instruction manuals, | recommend buying the 
assembled version. It’s not a difficult kit, but the 
large number of components may exceed short 
attention spans. 

Although | demonstrated how to receive a call, 
you can use the same principles to have the Stamp 
dial a call and log onto a BBS or on-ine service. 
Most of the work in developing this kind of 
a pplication would be in carefully documenting the 


Listing 1. BS2 Program to Demonstrate Modem Interface 


Stamp Applications: 


log-on procedures for the Stamp to 
follow. 
Don't overlook the fact that 


modems allow you to access other 


phone services. You can dial pagers 
or automated touch-tone menus and 
send them sequences of tones. The 
manual | received with the Jameco 


modem provides an example under 


the heading “Dialing a Voice 
Call/Sending Tones as Data.” 


In your applications, make sure 


to take advantage of the BS2’s Serin 
timeout feature. If no data is 


received within a set period of time 


(up to 65+ seconds), the BS2 can 
abort the Serin operation. You can 
see an example of this in Listing 1 
when the program is listening for the 
connect code (“10"). If no connect 
occurs within 10 seconds (set by the 
constant tLink), the program hangs 
up and waits for another call. 

_ My final hint: Use the lowest 
practical data rate in modem 
comms. The faster the rate, the 
more fragile the link. You can spend 
your nights and weekends writing 
clever and elaborate error-detection 
and correction code, but that code 
can grow to overwhelm the Stamp’s 
program memory. Also, at very high 
data rates, the Stamp may be 
unable to recognize longer WAIT 
sequences (like the password 
“USER” in Listing 1). I’ve received 
credible information to this effect 
from a seasoned BS2 user, and I'll 
investigate the problem (and 
provide a solution) in a future 
column. 


BASIC for Beginners 


In the column before last (no. 22, Dec. 96), we 


REIN ree 


For more information on the BASIC Stamp, contact: 


Parallax, Inc. 
3805 Atherton Road, #102, Rocklin, CA 95765 
phone (916) 624-8333 
Internet http://www.parallaxinc.com 

Digital Products offers the Party Line phone-line simulator 
used to develop and test the modem application for $199.95 in 
kit form (add $32.95 for a nifty case) or $425.00 fully assembled 
and tested. They also offer other phone-related electronic kits 
and products. 


Digital Products Company 
134 Windstar Circle, Folsom, CA 95630 
phone 916-985-7219; fax 916-985-8460 
E-Mail: DigProd@aol.com 
Jameco sells the inexpensive modems used in this 
application. 


Jameco Electronic Components 
1355 Shoreway Road, Belmont, CA 94002-4100 
phone 415-592-8097 or 800-831-4242 
fax 415-592-2503 or 800-237-6948. 

The 2x16 Serial LCD Module used in the race-timer example 
is available from Scott Edwards Electronics for $45.00 plus 
shipping. Other serial LCDs up to 4x40 lines-x-characters are 
available. The same source also offers the LCD Serial Backpack, 
a daughterboard that converts any alphanumeric LCD module 
up to 80 characters to serial operation. Manufacturers can 
purchase the Backpack chip for incorporation into their own 
products for less than $4.00 in quantity. 

For a catalog of Stamp-related products, contact 


Scott Edwards Electronics 
P.O. Box 160, Sierra Vista, AZ 85636-0160 
phone 520-459-4802; fax 520-459-0623 
Internet at ftp.nutsvolts.com in /pub/nutsvolts/scott 
E-Mail: 72037.2612@compuserve.com 


developed a prototype threelane race timer for a 


“Turn the modem on first, then the BS2. When the phone rings, 


“the BS2 will instruct the modem to answer and try to establish 


* Program: ANSW_MDM.BS2 (Answer modem and exchange data) 
‘This At dab demonstrates how the BS2 can be used with 
||‘ an AT/Hayes-compatible modem to link up with incoming 
|‘ modem calls and exchange data. It uses the programming/ 

* downloading serial port plus one I/O line for the modem 

eh eagiets © Before this program can be used, the modem must 

‘be configured to work with the BS2’s serial port by 
‘ disabling echo-back of commands. (Failure to do this 
‘ will cause the modem’s RD and SD lights to stay lit 
‘continuously and the modem to become locked up.) Prepare 
‘the modem by connecting it to a PC running terminal 
‘ software at 2400 baud, N81, full duplex. Send the modem 
‘ configuration commands, as follows. 

ype this command Modem Responds 


Le 


A ATSO=0 <Enter> “OK” or “O” 
i ATS12=50 <Enter> “OK” or “O” 
i ATVO <Enter> “oO” 
i ATEO <Enter> i 
; Y AT&W <Enter> “0” 


|‘ After the ATEO, your typing won't be visible on the screen 
‘unless you reconfigure the terminal for half-duplex. 

‘ These settings are stored in non-volatile memory, so the modem 
'|‘ does _not_ have to be reprogrammed if power is turned off. 
t ; Connedt the BS2 to the modem as follows: 


Modem DB25 
: DB9, pin 2 pin 2 
: DBY, pin 3 pin 3 
; DB9, pin 5 pin 7 


aS vO pin PO (thru 22k resistor) pin 21 


Purpose/Effect 

Disable auto-answer 

Set “+++” response to 1s 
Set number responses 
Disable command echo 
Memorize configuration 


“a connection. If connection is successful, the remote computer 
“will see a sign-on message and be prompted for a password (“USER”). 
* The BS2 will then transmit a simulated batch of data. When the 
* BS2 hangs up, the remote computer’s modem will hang up too, ending 
“the exchange. 


if con 10 
tLink con 10000 
N2400  —scon 16780 
TxD con 16 
RxD con 16 

Rl var INO 


* Linefeed character to format data. 

‘ # of milliseconds to wait for link up. 
* Baudmode for 2400 bps inverted. 

‘ Pin to output serial data. 

‘ Pin to input serial data. 

* Ring-indication output of modem. 


waitForRing: 


‘When phone rings, RI goes high. 
if Rl = 0 then waitForRing Ali i 


‘ Wait here while S low. 


pickUpPhone: 
serout TxD,N2400,[*ATA” cr] ‘ Tell modem to pick up. 
serin RxD, N2400, tLink, Disconnect [wait (“10")] ‘ Wait for link. 
pause 10000 * 10-second pause for modem stuff. 
serout TxD,N2400,[“WELCOME TO BS2 BBS!" ,cr,If,"logon: “] 
serin RxD,N2400, [wait (On Sin * Wait for password. 
serout TxD,N2400,100,[cr,If,"Simulated data here...”,cr,|f] 
pause 1000 
serout TxD,N2400, 100,[“Hanging up now.”,cr,|f] 


Disconnect: 
pause 2000 
serout TxD,N2400,[“+++"] 
pause 2000 
serout TxD,N2400,[“ATHO”,cr] 

goto waitForRing 
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bie +5V _ 


10k (all) 
BS1 
pin 7 He Race Start 
pin 2 s+5_} Finish 3 
= 
pin 1 Finish 2 
tl ES 
pind Finish 1 
+5V0 


— LCD Serial Backpack-equipped 
i 2x16 Display 


wood and raced on an inclined track.) 

In its previous state of development, the 
program could track the individual finish times of 
three cars in terms of the number of timing loops 
and display the loop counts on the Debug screen. 
Our next hurdles are to free the program of the PC 
by giving it a stand-alone display, and to convert its 
loop-count values into seconds. 

For the display, | chose the 2x16 Serial LCD 
Module that my company makes. Aside from the 


fact that they're readily available, these LCDs look 
slick, can display mixtures of words and numbers, 
and are easy to drive with the Stamp’s Serout 
instruction. Setting aside my obvious bias, | think 
you would be hard pressed to find a better display 
for the purpose. 

Interfacing the display to the Stamp consists of 
connecting ground, +5V, and one Stamp 
input/output (I/O) pin. To print text to the display, 
output it serially through the appropriate I/O pin at 
2400 baud, inverted: 


Serout 3,N2400, (“RACE IN PROGRESS”) 


To print the value of a variable, use this form: 


Serout 3,N2400,(#time1) 


That assumes that the variable named timel is 
already defined using the Symbol directive. See 
Listing 2 for examples. 

The serial LCD also accepts instructions that 
control how it displays data. There’s a list of 
instructions in the manual, but many applications 
get by with just two: clearing the screen and 
positioning the cursor. To tell the display that an 
instruction is coming, just precede it with a byte 
containing 254, like so: 


Serout 3,N2400,(254,1) 


The 254 alerts the display to expect an instruction; 
1 is the instruction to clear the screen. After the 
instruction, the display returns to data mode. 
Positioning the cursor works similarly. The 2- 
line by 16-character (2x16) LCD screen is mapped 


to a set of addresses. The first line consists of | 
addresses 128 through 143; the second, 192 | 
through 207. Each of these addresses is a byte of | 


RAM in the LCD controller. The LCD has additional 
RAM (a total of 80 bytes), but locations outside the 
ranges mentioned above are not visible on a 2x16 
display. 

To set the printing location to a particular spot 
on the screen requires sending the instruction 
prefix followed by the screen address: 


Serout 3,N2400,(254,200) 


The cursor moves to address 200, which is 
character 8 of the screen’s second line. (The 
manual that comes with the display includes a 
map of the whole screen, so it’s not necessary to 
memorize this stuff.) The program in Listing 2 uses 
just these clear-screen and _ cursor-position 
instructions to organize the race-time data on the 
display. 

Now that we have a way to display data 
without the PC, we need to do some work on the 
data itself. The prototype program expresses 
racing time in terms of the number of program 
loops executed before a racer crosses the finish 
line. By running that program and comparing the 
loop values to stopwatch time, | found that 338 
loops equal one second. A straightforward way to 
convert loops to seconds would be to divide by 
338. 

Since the Stamp deals only in integer math, 
race results would be only in whole numbers of 
seconds; 1,2,3... It's reasonable to expect that 
many races would be decided by a margin of a 
fraction of a second. We want our timer to report 
times with appropriate precision. 

The first improvement to consider would be 
moving the decimal point. Instead of reporting 
seconds, how about tenths or hundredths of a 
second? The executes 33.8 loops every 
1/10th second or 3.38 loops every 1/100th. To 


Listing 2. BASIC for Beginners Race Timer with Display 


“be used to time a three-lane Pinewood Derby race. 
‘It converts a raw count of program loops into 
‘units of 1/100th of a second and presents them on 
“a serial LCD display. 


SYMBOL time1 = w2 
SYMBOL time2 = w3 
SYMBOL time3 = w4 
SYMBOL start = pin7 
SYMBOL status1 = bitO 
SYMBOL status2 = bit1 
SYMBOL status3 = bit2 
SYMBOL win = bit3 
SYMBOL stats = bO 
SYMBOL pos = b11 
SYMBOL digits = b10 
SYMBOL timeDat = 
SYMBOL iPre = 254 
SYMBOL clIrLCD = 1 
SYMBOL blank = 8 
SYMBOL restore = 12 
SYMBOL topLft = 128 
SYMBOL topRt = 136 
SYMBOL btmLft = 192 
| SYMBOL btmRt = 200 


* Printing location. 
* Digits to display. 


‘Clear LCD screen. 
* Restore LCD. 


e line below is snea 


‘sending a 2-byte ‘unblank display’ instruction. 
serout 3,n2400,(“Race in Progress” iPre,blank) 


hold: 


‘Word variable for lane-1 time. 
‘Word variable for lane-2 time. 
‘ Word variable for lane-3 time. finish 
* Start-switch on pin 7; O=start. 

‘ Status of lane 1; 1=racing, O=done. 
* Status of lane 2; 1=racing, O=done. 
‘ Status of lane 3; 1=racing, O=done. 

‘ Flag to indicate race winner. 
* Byte variable containing status bits. 


* Blank the LCD (but retain data). 


‘Move to top-left of LCD screen. 

‘ Move to top-right of LCD screen. 
‘Move to bottom left of LCD screen. 

* Move to bottom right of LCD screen. 


— it prints “Race in Progress” to the 
; LD. then blanks the LCD so that the message is hidden. That 
‘way, the ibs ao can display the whole 16-byte message by just 


if start =1 then hold 


‘ Wait for start signal. 


serout 3,n2400,(iPre,restore) ‘ Restore “Race in Progress” to LCD. 


‘Program RACE2.BAS (Three-lane race timer with display). 
|‘ This program shows how the BS1 (or Counterfeit) can 


timing: 

stats = stats & pins & %111 
if stats = 0 then finish 
time1 = time1 + status1 
time2 = time2 + status2 
time3 = time3 + status3 
goto timing 


pause 5 


END 


‘Timing data to convert/display. 
* Instruction prefix for LCD. 


serout 3,n2400,(iPre,cirLCD) 


serout 3,n2400,(iPre,btmRt,”-FINAL-”) 

timeDat=time1: pos=topLft:gosub Display 
timeDat=time2: pos=topRt:gosub Display 
timeDat=time3: pos=btmLft:gosub Display 


“Time the race. 

* Put lowest 3 pin states into stats. 
“If all cars done, then race over. 
‘If a car is in race (status=1) then 
* increment its timer. If it's done 

* (status=0) don’t increment. 
‘Loop until race over. 


* Clear display. 


* Print FINAL. 
* Display race times. 


‘End program — reset to time another race. 


* This subroutine converts the loop count in the variable timeDat 
‘ into a number of hundredths of a second, then prints that value 


* by the variable pos. 
Display: 
serout 3,n2400,(iPre,pos) 


serout 3,n2400,(“*”) 


goto skip1 
begin: noWin: 
stats = %111 ‘All cars in the race to begin. serout 3,n2400,(* “) 
time1=0:time2=0:time3=0 * Clear timers. skip1: 
serout 3,n2400,(iPre,cirLCD) ‘ Clear the display. timeDat = timeDat*8/27 
ause 5 digits = timeDat/100 


serout 3,n2400,(#digits,”.”) 
digits = timeDat//100 

if digits > 9 then skipO 
serout 3,n2400,(“0") 


skip0: 
serout 3,n2400,(#digits) 
return 


* (as seconds, with decimal point) at the screen location specified 


* Move to display location. 


if timeDat > time1 OR timeDat > time2 OR timeDat > time3 then noWin 


Put * by winner (or winners, if tie) 


* Put space by non-winners. 


‘Convert to 100ths of a second. 
* Print hundreds place followed 
* ..by decimal point. 
* Now print remainder. 
‘ if remainder is less than 10, 
a “0” (i.e., convert 
to “06” for correct display. 


* Return to program. 
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convert loops to 1/100ths, just divide by 3.38. 
Oops — there's that integer math limitation again. 
The Stamp can divide by 3 or 4, but not by 3.38. 
Dead end? Not quite. 

Another way of looking at a division problem 
is to consider it as multiplication by a fraction. 
Dividing a number by 3, or multiplying it by one- 
third, has the same effect. And the Stamp can 
multiply by a fraction, which is nothing more than 
integer multiplication followed by integer division. 
The trick is to find an integer fraction that’s equal 
to 1/3.38. 

There are lots of ways to approach this 
problem, but | find that common sense favors this 
method: (1) Estimate the largest value of the 
numerator (the “1” in 1/3) that can be used 
without exceeding the maximum variable size; (2) 
For each integer up to the maximum, pick a likely 
candidate for the denominator and calculate the 
result. 

An example will make this clear. For step 1, 
the largest numerator depends on the size of a 
Stamp word variable (65535 max), the number of 
loops per second (338), and the maximum 
number of seconds we wish to measure. If we want 


65535/(338*20) = 9. That narrows our search 
considerably. 

In step 2, for numerators from 1 to 9, we're 
looking for denominators that make the fraction as 
close as possible to 1/3.38 (0.295858). That's 
pretty close to 1/3, so candidate denominators 
should be between three and four times the 
numerator. Simplified this way, we can quickly run 
the numbers on a hand calculator, or create a 
spreadsheet or PC program to do it for us. In this 
case, the number of trial values is small: 


lications: 


that would be 30 milliseconds, or 3/100ths of a 
second. Considering that the error would apply 
equally to all cars, and that the timing accuracy of 
the Stamp’s internal clock is +0.5 percent, that 
seems acceptable. 

Now that we have a usable fraction, the rest is 
easy; multiply the loop count by 8/27 and display 
the results as 1/100ths of a second. Listing 2 
shows how this is done. 

For a more human-friendly display, the 
program inserts a decimal point so that numbers 
like 891 hundredths of a second show up as 8.91 


\ 


_to measure times up to 20 seconds, then the 
numerator is 


0.15 percent. Over the course of a 20-second race, 


Numerator Denominator Result Error % seconds. And since some races may be decided by 
I 3 0.333 +11 a margin of less than 1/100th of a second, the 
! 4 0.250 -15 program also uses the raw loop count to declare 
# sea = ‘ the winner (or winners, in the case of a tie). It uses 
4 13 0.308 +4 a process-of-elimination logic, reasoning that any 
5 16 0.31 45.6 race time that is greater than one or the other or 
5 17 0.294 -0.6 both of the other times is a loser. Any time that’s 
6 21 0.286 -3.4 not a loser is marked on the display as a winner. If 
7 23 0.304 +2.87 there’s one winner, it will be the only time marked. 
7 24 0.292 -1.4 If there’s a tie, the tied times will be marked as 
8 27 0.296 +0.15 winners (co-winners, | guess). 
9 31 0.290 +0.29 That wraps up our race-timer project, at least 
for now. In the future, I'll use it as a basis to 
The fraction 8/27 gives us the smallest error, just demonstrate different display techniques, 


hardware timing options, sensors, etc. NV 


maximum value for the 
TEST EQUIPMENT cont. 


FEITEK HAS the test equipment you want at 
reasonable prices. We buy, sell, and trade 
HP, Tek, GR, etc. Call or fax Monday thru 
Friday, 9 to 5, 314-423-1770, or write us at 
Box 3423, St. Louis, MO 63143. 


Metric 


Equipment Sales, Inc. 


SENCORE: CVA94 camera video analyzer 
$2,000, SG80 AM/FM stereo analyzer 
$1,500, VR940 video reference $500. 
TENMA: 72-895 wow & flutter meter $500, 
72-910 audio generator $95, 72-450 millivolt 
meter $95. All like new with manuals and 
leads. Call Bishek at 847-854-6200. 


800-432-3424 


Fax: 415-341-8874 
E-mail: metricsale@aol.com 


Scopes, Meters, Analyzers, Power Supplies, Signal 
Generators, Counters, Recorders and more 


Hewlett-Packard, Tektronix, Fluke, Dranetz, TTC, Anritsu, 
Wavetek, Keithley, and more 


Test & Measurement Instruments 


Over 7000 Models ¢ 6-Month Warranty 
Save 30-90% * 5-Day Free Trial 
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FLUKE CALIBRATOR: KROHN-HITE 
3202R tunable filter $250; General Radio 
1390B random noise generator $75; 
Tektronix 178 curve tracer adapter $175. 
Hewlett Packard 4815A RF vector impedance 
meter $200. Psitech Plus 707-745-4804, Fax 
707-747-5277. 


Miniature Engineering Modules 


Stamp users 


Add real time to your 
design today!!! 


with the Pocket Watch 
only $19." * ' 
1"x1", keeps real time w/ alarm function, 


perfect for BASIC Stamps and micro-controllers, 
simple 2 pin serial communication 


Control DC motors!!! 


with the Motor Mind 
only $29." * ' 


~1"x3", up to 30V/3.5A DC motors, 
adjust , feverse, read tach, 
perfect for BASIC Stamps and micro-controllers, 
simple 2 pin serial communication 
SOLUTIONS CUBED 
3029 F Esplanade 


gp fax 


www.solutions-cubed.com 


OSCILLOSCOPES: TEKTRONIX 485 
(350MHz) $850; Tektronix 475 (200MHz) 
$650; Tektronix 454A (150MHz) $450; 
Tektronix 453 or 453A (60MHz) $275; 
Tektronix 466 (100MHz storage) $850; 
Tektronix 7704A (200MHz) $650; Tektronix 
$C501 $125; Tektronix 475/OM44 (200MHz) 
$950; Tektronix 434 (25MHz storage) $375; 
Ballantine 1042A $250; Ballantine 1066B 
(15MHz) $175; HP 1707A (75MHz) $275; HP 
1725A (275MHz) $500; HP 1740A (100MHz) 
$325; Kikusui CO56100M (100MHz) $350; 
Hitachi V1060 $600. All equipment comes 
with probes and manual. AST Global 
Marketing, Meadville, PA 16335. Phone: 814- 
336-2138; Fax: 814-337-7920; E-Mail: ast 
mrktg @ wrench.tooicity.net 


DC/DC CONVERTER: 18W; dual outputs, 3V 
fixed at 1A and 1.3V to 7V fixed or variable at 
3A max; 4V to 15V input (depending on out- 
put voltages); efficiency >75% at 5V and 3A; 
size 4"L x 1"W x 1.25"H; short circuit protec- 
tion and fused input; available assembled or 
in kit form. Assembled price $28, kit price $20 
plus S/H. APPLICATIONS: Combined 5V 
and 3V logic supply, multimedia speaker sup- 
ply, portable battery systems. Will quote on 
custom designs. PHONE and FAX 619-448- 
3625. Kenrik Resources. 


WANTED: USED TEST EQUIPMENT. 
CONTACT: ALEX TOROK, AST GLOBAL 
MARKETING, Phone: 814-336-2138; Fax: 


814-337-7920; E-Mail: astmrktg@wrench. 
toolcity.net 


FLUKE 731B DC reference standard $200; 
Model 515A calibrator $650; CABLESCAN 
AHT-200C cable tester pin $95; Electronic 
Association 25163X standard capacitor 100 
UF $350; General Radio 1454AH 4 dial 
100K precision divider $50; Narda 8100B RF 
radiation monitor, complete test set $200; 
Marconi TM6221 bal/unbal test transformer 
10/20/600 $50; radar range calibrator, military 
TS1787 $325. Hewlett Packard late model 
745A AC calibrator, opt. H18 $350 with 746 
amplifier $500. WIKA E4887 standard pres- 
sure gauge 200 psi $45. Psitech Plus 707- 
745-4804. Request bi-monthly fax listings, 
Fax 707-747-5277. 


10TH ANNIVERSARY SALE! RF EQUIP- 
MENT: HP 8761B coaxial switch (18GHz, 
SMA) $90. HP 33300D (70dB), 33304D 
(11dB), 33305D (110dB) latching step atten- 
uators (18GHz, 2W, SMA) $190, 225, 265. 
HP 5342A/001 counter (18GHz, oven option) 
$2,000. HP 11869A adapter for 8350B $350. 
HP 436A, 8481A power meter, sensor 
$1,650. HP 86290B, 8620C sweep oscillator 
(2-18 GHz) $2,200. Excellent condition, with 
warranty. Pepper Systems, 214-353-0257. 


500MHz UNIVERSAL frequency counter. 
Temperature controlled crystal oscillator 
(TCXO) with <5 x 10 -10 stability. 9-digit 
LED. Trigger level. Slope. Attenuators. 
Frequency. Period. Ratios. Time intervals. 
HP 5328A/096. Calibrated, $495. Only 12 
left. Quantity discounts. Warranty. 
Calibration. New probes. Repairs. Loaners. 
Degreed engineers. “Super Cushion” pack- 
ing. Manuals. VISA/MC. “Don't get burned in 
a tailgate deal,” call Gary N6ZD at Technical 
Services & Materiel 408-385-0301, 408-385- 
7519, FAX 408-385-0261, GaryN6ZD @aol. 
com 


HP 141T, 8555A, 8552B, $2,000; HP 141T, 
8554B, 8552B, $1,800; HP 8553B, $500; HP 
8660A, $250; HP 86290A, 2-18 GHz, sweep 
plug-in, $1,800; HP P532A, wavemeter, 
$150; Scientific Atlanta programmable 
microwave receiver, with digital phase gain 
meters, phase meters, $2,500; Fluke 332B 
voltage calibrator, $600; HP 3320B, $400; HP 
3330B, $500; Rockland 5100 synthesizer, 
$400; HP 334A, distortion ana., $450; HP 
332A, $300; HP 331, $250; Send for test 
equipment sales list. A-Comm Electronics, 
7198 S. Quince Street, Englewood, CO 
80112. 303-290-8012. 


TEK 7603A $200. Tek Z plug $20. HP 
1610A, 1610B logic state analyzer $50. Tek 
7704 oscilloscope, 7A18N, 7A26, 7B53A 
$200, HP 432A power meter $60. HP 350B 
attenuator set $50, HP 34702A multimeter 
$40, Fluke 1953AE counter timer $100. Tek 
7B71 $50. Tek P6452, P6455 data acquisi- 
tion $25. General Radio 1432-K decade 
resistor $40. Fluke 2204A scanner $50. Data 
precision 1350 $25. Sainclair multimeter $40. 
Simpson multimeter 461 $40. Call 714-827- 
7345. 


SENCORE SC61 waveform analyzer w/brand 
new Sencore probes, $750. Ross 


SUCH A DEAL! On-line auction of popular 
test equipment. Check out Metric's “Auction” 
at http://www.metricsales.com There's noth- 
ing else like it! 


EATON 380K12 SYNTHESIZED RF SWEEP 
GENERATOR 1-4000 MHz with AM/FM mod- 
ule $1,900. TEK PG502 250MHz pulse gen- 
erator $190, Lambda LPD 421A 0-20V, 0- 
1.7A dual lab power supply $190. All in excel- 
lent cond. For more great deals on used 
working test equipment, visit our Web site at 
http://www.odulo.com/corp/equiptek or call 
415-244-9438. 


USED TEST EQUIPMENT. HP, TEKTRON- 
ICS, FLUKE. WHOLESALE PRICES. CALL 
TO RECEIVE LIST BY FAX OR MAIL. TJ’S 
WHOLESALE SURPLUS. 904-897-6482. 


Small but mighty this little 

jewel will out perform 

most units many times its 

price. It really stomps out 

a signal. The WM-2 kit is 

a buffered wireless 
mike that operates from 80MHz to 120MHz FM, 
the frequency of any broadcast FM radio. Includes 
a mini-electret mike. 6 to 12v DC. SIZE: 1.25" x 1 


KIT $14.95 


MICRO-MINIATURE 
PHONE 


TRANSMITTER 


FILTERS 


FOR CHANNELS 
2thru 22 


MONTHLY GEM: HP 33120A 15MHz func- 
tion/arb generator with Benchlink/Arb 
Windows software and manuals, $1,400. 
Phone/Fax Precision 505-988-5233. 


HIPOTS & OTHER Slaughter 103.10.0 opt 
EJU AC HIPOT 0-10 KV @ 10mA, $450; 
6265B 0-40 V, 0-3 A $250. DEL EBS 30-1-2 
0-30 KVDC, 0-2 mA digital power supply 
w/complete documentation $425. All as new. 
Psitech Plus 707-745-4804. 


WANTED: LATE model TEST EQUIPMENT 
and test equipment MANUALS, HP, 
Tektronix, and others. Fax your for sale list to 
410-750-1192 or mail to US Surpius, PO Box 
37, Ellicott City, MD 21041, Attn: Ron 
Baublitz. Phone # 410-750-1083, E-Mail: 
ussurplu @clark.net 


Many of our kits are 
available completely built! 


Our TV filters eliminate 
unwanted TV channels or 
interference that alters both 
sound and video with a beep 
beep beep. 
as Works on cable 


channels (2 thru 22) 


only. 


NOTE: All TV Filter Kits are 


sold for educational purposes 
only. You must obtain permission 
from your local cable company before 
using these filters on your cable system. 


Kit $14.95 


CAPACITOR DECADE: Genera! Radio 
1419M $125; Wavetek 1423A $650. AST 
Global Marketing, Meadville, PA 16335. 
Phone: 814-336-2138; Fax: 814-337-7920; E- 
Mail: astmrktg@wrench.tool city.net 


LOWEST PRICES! Check out Metric’s 


“Bargain Basement” at http://www.metric 
sales.com Most items under $125! 


DIGITAL METERS: Fluke 8600A $175; Fluke 
8800A $125; HP 3465A $100; HP 3465B 
$125; HP 3466A $175; HP 3490A $150 
Racal-Dana 5001 $150; Tektronix DM50 
$135; Tektronix DM501A $150; Tektronix 
DM502 $100; Solartron 6-1/2 digit (new) 
$650. AST Global Marketing, Meadville, PA 
16335. Phone: 814-336-2138; Fax: 814-337- 
7920; E-Mail: astmrktg@wrench.tool city.net 


TEMPERATURE 
GENIE 


Ever lost frozen food because 
your freezer stopped? The TC- 
2 kit would have saved you 
money, An alarm activates 
when the temperature reaches 
a critical point. Tum ceiling fans on automatically when 
it gets too hot. This kit gives you 100mA of output. 
SIZE: 2° x 1.4" Power requirement 6 to 15V DC. 
It you want to switch more power see our Triac (TP-1) 
or Relay (RP-1)Power kit. 
Kit $7.95 


We haven't seen a smalier 

phone transmitter than the 

MMPT2 kit, Powered by the 

phone, it requires no battery. 

Transmits both sides of a 
phone conversation to an FM radio up to a 1/4 mile 
away. Tunable from 88 to 108MHz FM. Attach it to 
one phone or add il to the line to pick up all incom- 
ing calls. The MMPT2 is undetectable if properly 
installed. Unit has surface mounted parts, you 
install the leaded parts. Size .45 "x .6" 


MMPT2 Kit $29.95 


This Manual contains schematics, 
parts lists & P.C. board layouts for 


many of the Rainbow Kits. Use your 


own parts to construct our kits. 


KIT BOOK $14.95 
$9.95 with the purchase 
of any kit. 


MICRO-MINIATURE. : 
WIRELESS MIKE 


INDUCTANCE METER 


PHONE 
TRANSMITTER 
Small but mighty, it fits anywhere. 
Phone line powered, never needs 
batteries. Transmits both sides of 
a phone conversation loud and 
Clear, wireless, to any FM radio at 
great distances. Variable tunes from 70MHz to 130MHz 
FM. You can also use it as a speaker phone. 
SIZE:1.25" x .6*. 


TEL-B1 Kit $12.95 


SUPER SNOOPER 

BIG EAR 

Listen through walls, hear 

conversations across the 

room. Add a parabolic reflec- 

tor and hear blocks away. The 

BIG EAR can be hidden about 
anywhere. Makes an ultra sensitive intercom. Can 
be used as a 1.5W AMP. We supply a mini-electret 
mike in the kit. Power requirement 6 to12v DC. 
SIZE:1.75"x 1" 


AA-1 BUILT $29.95 KIT$10.95 


RELAY POWER KIT 


Engineering VD50-4.1-AC-K-D high voltage 
voltage divider, 30KVDC or RMS, 50KV 
pulse, 2000:1 ratio, DC to 1MHz, $125. 
Leeds & Northrup 4360 precision shunt, 


This is the kit everyone has been asking | F 
for. Tum your digital volt ohm meter into 
an inductance meter. It will read inductors 
3uH to 7MH. Power requirement 9v DC. 


So small you could hide this one 
on some real bugs! It's the small- 
est we've ever seen. With it's 
Super sensitive mike it transmits 


j Increase the output of any 
kit from 100mA to 3 Amps 
If you need to switch more 


0.12, 15A, excellent condition $800. 
Texscan 7272 VHF field strength meter, 5- 
405 MHz, AC/ni-cad, $165. Texscan VSM- 
5D CATV spectrum analyzer, 0.4-450 MHz, 
call for details, $450. General Radio 1862C 


a whisper or a room of conversa- 
tion to an FM radio, tunable from 88 to 108MHz FM. 
With api antenna it transmits about 1/2 mile. The 
kit is made with surface mounted parts, we have 
already mounted these parts. You install the leaded 
parts, Power requirement 6 to 12v DC. Size .35°x.9" 


SIZE: 1.75" x 2.5° 


IA-1 


1A-1 CABINET 


Kit $14.95 
$8.95 


DIGITAL THERMOMETER 


power, up to 300 Watts, 

with the Light Genie, 
Temperature Genie, Timer or Vox kits, use 
the Relay Kit. We supply a two pole relay 1.5 
Amps ea., tie both poles together and get 3 
Amps. Size .75" x 2” 


megohmmeter, 500KQ-2TQ, $300. B&K 
Precision 2040 CB signal generator, int/ext 
mod., noise gen., step attn., etc., $250. 
Gelman HV power supply, 0-500 VDC, 
125mA, dual meters, $100. Power Designs 
2K20 power supply, 0-2000 VDC, 20mA, 
$225. 30-day guarantee. Lehman Scientific 
717-244-7540, Fax 717-252-4266. Visa/MC. 


SELL: BOONTON 82AD digital modulation 
meter 10MHz-1.2GHz, $350; Tektronix 
FG504 40MHz function generator, $800; 
Associated Research 02100A, portable 
meter, $200; Tektronix DA4084 programma- 
ble distortion ANA and frame, $1,500; 
Wavetek 1001A sweeper, .5-300 MHz HP 


MMWM5 kit $34.95 
STROBE LIGHT 


Do you need an attention 
getter, warning light,or 
flashing light for model air- 
planes? Then this kit is for 
you. Use it as an emer- 
gency light for your auto, 

radio tower, even use it on your bicycle. Has a variable 

flash rate. Power requirement 6 or 12v DC . 

Size 3.5°x1.9° 


ST-1 nit $11.95 


FM STEREO TRANSMITTER 
Own your own FM radio 


The DT-3 kit will turn your digital volt ohm 
meter into an accurate digital thermome- 
ter with .1 degree resolution. Measure [ 
temperatures from -40° to 250F° The |— sg 
remote sensor is .25" sq. and can be |— ® 
mounted many feet from the meter.Power | § 
requirement 9V DC. SIZE: 2" x 1.35" 


kit $8.95 


RP-1 KiT $9.95 


WIDE BAND 
PRE-AMP 

Uses PCB and surface 
mount technology for better 
bs poss performance. Use for scan- 
ners, HT's, Frequency counters, Satellite Receivers. It 
amplifies low-level (weak) signals. If the signal is 
extremely low , two amplifiers can be used in a series. 
* 1MHz to 2.5 GHz 2.8dB NF 

* 1dB compression=OdBm 

* Gain: 1MHz- 20dB to 2.5GHz-6dB 


CAPACITANCE METER 
This kit will turn your digital volt meter into 

sq a capacitance meter. Turn that junk box of 
unmarked capacitors into a fortune of 
usable parts. Measure capacitors from 
<2.2pF to 2.2uF.Power requirement 9v 
DC. SIZE: 1.80" x 2" 


8556A LF section, $300; Rockland 5100 pro- 
grammable synthesizer, 1MHz-2MHz, $300; 
GR916 RF bridge, $300; Sulzer std. oscilla- 
tor, $400; HP 3570A phase gain meter, $600; 
HLI 3701 communications test system, $200; 
HP 7225B HPIP plotter, $150. A-Comm 
Electronics 303-290-8012, Fax 303-290- 
8133. 


WANT TO BUY HEWLETT-PACKARD and 
TEKTRONIX TEST EQUIPMENT. WILL PAY 
TOP DOLLAR. For used late model test 
instruments, call Dennis @ 408-749-9805, 
Fax 408-749-9806 http://www.gpte.com 


station. Any stereo sig- 

nal you plug into the 

FMST-100 will be trans- 

mitted to any FM radio 
tuneable from 76 to 108MHz FM. Transmit a wire- 
Jess link through an auditorium, from your car to 
your camper, listen to your CD's while mowing the 
lawn, Play music on one channel sing on the other. 
Clarity is excellent, aprox. 40dB stereo separation. 
Length of antenna determines the distance of trans- 
mission. Complete with stereo input level controls & 
crystal for stereo separation. 9v battery operation. 
SIZE: 1.5" x 2.5" x3" 


FMST-100 Cabinet $8.95 xm $29.95 


Kit $12.95 


* Power requirement: 12v @ 6Ma 
WBA-6 kit $19.95 


Please add sufficient postage First lb $5.00 Canada $7.00 


Additional LB. Add $1.00 US FUNDS ONLY 


We will accept telephone orders for Visa or Mastercard 


Electronic Rainbow Ind., Inc. 
6227 Coffman Rd. Indianapolis, IN 46268 


ELECTRONIC CALL 317-291-7262 FAx 317-291-7269 
RAINBOW INTERNET: www.rainbowkits.com 


Write in 73 on Reader Service Card. 
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CALL TOLL-FREE 
(800) 292-7711 
Se Habla Espanol 


C&S SALES 


EXCELLENCE IN SERVICE 


FREE 60 PAGE 
CATALOG! 


AFFORDABLE, HIGH QUALITY ELENCO OSCILLOSCOPES 


2 YEAR WARRANTY 


STANDARD SERIES 
$-1325 25MHz $325 
S-1340 40MHz $419 
Features: 
* TV Sync * High Luminance 6” CRT 
* imV Sensitivity * Complete Schematic 
* X-Y¥ Operation ¢ Plus much, much more!! 


2 FREE probes with each scope!! 


B&K 4040 w/ Frequency | GF-8026 w/ Frequency 
* 2Hz to 20MHz * .02Hz to 2MHz 

¢ AM and FM Modulation * Linear and Log Sweep 

¢ Linear and Log Sweep * Counter Range 1Hz to 10MHz 
* Counter Range 5Hz to 30MHz § ° 4 Digit Display 

¢ 5 Digit Display 4h —_ 


Features: 

* Delayed Sweep 

* Automatic Beam Finder 
* Z Axis Modulation 


Fluke Multimeters 
70 Series 
Model! 70 
Model 73ll 
Model 75il 
Model 77II 
Model 79ll 
80 Series 


Model M-6100 
Programmable DMM 


includes FREE Computer Interface 
and FREE Software 


* Analog Bar Graph 

* Large 3 3/4" LCD Display 

* Menu Driven 

* Triple Display 

* RS-232 Interface 

* True RMS 

* 9 Basic Functions 
including cap. & freq. 

* Auto Power Off 
* Easy-to-use 


meted we f 

; Digital Multimeter 
11 functions including freq to 
20MHz, cap to 20)\F. Meets UL- 


1244 safety specs. 


$39.% 


Model AR-2N6K 


meter / 6 meter 
mateur Radio Kit 


*34,° | $29. 
Model M-1005K | Model TR-18K 


= Low cost, 3 1/2 digit LCD, 18 ranges, | Stereo Cassette Player Kit 
transistor test, diode test, overload | - Transparent case 


ey protection and pocket size. Hi 
* High resolution 
"19." *15." 


WE WILL NOT BE UNDERSOLD 


UPS SHIPPING: 48 STATES 5% 
OTHERS CALL FOR DETAILS 
IL Residents Add 8% Sales Tax 


Model sgotced 108 
AM/FM Transistor ie 
Radio Kit 


FAX: 
30 = February 1997/Nuts & Volts Magazine 


DELUXE SERIES 
S-1330 25MHz $459 
S-1345 40MHz $549 
S-1360 60MHz $749 


C&S SALES 


150 W. CARPENTER AVENUE 
WHEELING, IL 60090 
(847) 541-9904 (847) 541-0710 


Write in 157 on Reader Service Card. 


Four Functions in One Instrument 
Features: 
* One instrument with four test and measuring 
systems: 
* 1.3GHz Frequency Counter 
* 2MHz Sweep Function Generator 
* Digital Multimeter 
* Digital Triple Power Supply 
* 0-30V @ 3A, 15V @ 1A, 5V @ 2A 


+ Dual Time Base 

* Illuminated Internal Gradicule 
* Built-in Component Test 

* Plus all of the features of the “affordable” series!! 


Model XP-581 


4 Fully Regulated Power Supplies in One Unit 
4 DC voltages: 3 fixed - +5V @ 3A, +12V @ 1A, -12V @ 1A * Variable - 2.5 - 20V @ 2A 


Ideal for laboratories, 
service shops and hob- 


‘85 


byists. 


B&K Model 1688 


High Current (25 DC amp) Power Supply 


1.3GHz Universal Counter 
Model F-1300 


* Period 
* Frequency & 8 


* Variable 3-14VDC 
* 25 amps @ 135V 
* Thermal Protection other functions 


$249, *225 


XK-550 Digital / Analog Trainer 
Elenco’s advanced designed Digital / Analog Trainer is specially 
designed for school projects. It is built on a single PC board for 
maximum reliability. It includes 5 built-in power supplies, a func- 
tion generator with continuously sine, triangular, and square wave 
forms. 1560 tie point area. 
XK-550 
Assembled and Tested 


*169.” 


XK-550K - Kit 


*139." 


Tools and meter 
shown optional 


15 DAY MONEY BACK 
GUARANTEE 
FULL FACTORY WARRANTY 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
http://www.elenco.com/cs_sales/ 


SCSI JUKEBOX 

The Pioneer DRM-600 CD-ROM changer can 
drive up to six CD-ROMs, a very efficient 
device when several discs are to be used. The 
unit can also play back ordinary audio CDs. 
The changer makes it possible to provide 
access to a large number of CDs in a small 
space. Includes power cable and CORE SCSI 
software. Good used condition. 

96C017 $99.00 


STAR 
DIAGONAL 
PRISM 
Also known as Image Erecting Prism. Ac- 
cepts 0.965" diameter eyepieces. Prism sur- 
faces are coated for better light transmission. 
Brand new, boxed. 

$39.95 each 


MINIATURE FAN 

12VDC @0.10A. Mea- 
sures just 1-9/16" 
square by 3/8" thick. 


12" leads. 
96F004 $4.95 


LIGHT ¢ 


LONGWAVE ULTRAVIOLET LAMP 
This pocket-sized longwave ultraviolet light 
may be used for detecting invisible inks, min- 
erals in rocks, etc. It's the size of a pocket 
pager and even has a belt clip to keep it handy. 
Runs on two "AA" batteries (not included). 
3,.25"W x 1.75"H x 1"D. Use with felt tip pen 
with UV/fluorescent ink (96L005). 

95L007 $7.95 each 


a 


SUPER 

INVISIBLE INK PEN! 

Use our ultraviolet lamp (95L007) to easily 
see the mark you've made on your valuables. 
This pen makes a broader, easier-to-see, 
mark than other UV pens. 

96L005 $4.99 each 


GRAIN 'O WHEAT LAMP 
Runs on 5 to 6 V at approx. 100 mA. Shown 


actual size. 
96L008 12 for $6.95 


250 WATT TRANSISTOR PAIR 

Complementary pair MJ15024 and MJ15025, 
250 Volt, 16 Amp transistors used for high 
power audio and other linear applications. 


Application notes included. Sold as pair only. 
96S001 $12.95/Pr. 


AMPLIFIED 

SPEAKER 

PAIR 
These units have excellent audio for their 
small size (approx. 3" x 3" x 5") and are loud 
enough, too. A3.5mm stereo plug brings the 
audio in, and each speaker has its own vol- 
ume control. They run on 6VDC (four °C" 
batteries) or an external 6VDC wall trans- 
former, Cables included. 


94V007 $3.85) pair 


TVRO MOTHERBOARD 

Actual part may differ from photo, but these 
defective units contain many useful parts in- 
cluding a 950-1450 MHz tuner, two NEC 5801 
gain blocks, filters, etc. 

96A005 3 for $19.95 


POWER CENTER 


Individually lighted control switches. Lighted 
master on/off switch. Five heavy duty 
grounded power outlets controlled individu- 
ally by front panel switches (Computer, Moni- 
tor, Printer, Aux1, Aux2). 15A circuit breaker. 
94C006 $14.95 each 


SIGNAMAIL transmitter 

This transmitter/ 

receiver pair is 

designed to alert 

you when your 

mail comes. The 

transmitter is 

activated by atilt 

switch and 

broadcasts a 

coded tone that turns on a light and plays a 
tune in the receiver. These units have dozens 
of other uses such as perimeter or driveway 
alarms, gate warning, game trails, etc. The 
internal tilt switch is easily bypassed for re- 
mote switching. Documentation included. 
95Z012 $14.95/Set 


WALL WART —_ Tam 


Input: 120VAC, 60Hz, 20W. Output: 8VDC @ 


1.2A. Center negative. 
96E010 $5.95 each 


CD-ROM 

JEWEL 

CASES 

Use for CD-ROMs sold without a case or asa 
replacement for a broken one. These have 
been salvaged from unsold, obsolete soft- 


ware. 
95U004 Three for $1.00 


UHF LINEAR 

AMPLIFIER 

For 870-895MHz, 45W 

output. 1 Wattinput. VCC 

20to30 VDC @ 6A. Class 

A, low intermodulation distortion. New, with 


spec sheets. 
96A003 $149.00 each 


9V FM 
TRANSMITTER 
KIT 


Powerful FM transmitter. Transmits over 100M 
in building and over 500M outside using ~ or 
* wave length of wire. Transmits to the upper 
part of FM broadcast band (100-108 MHz). 
Circuit requires the ability to tweak AF cir- 
cuits. Operates on 9VDC. Mike included. 1.75" 
x 0.75" x 0.375". Sold for educational pur- 


poses only. 
Kit 18 $9.95 each 


SUPER 

MAGNETS 

Two of these trapezoid-shaped magnets are 
cemented to asingle substrate. Each magnet 
is approx. 1.75"x 0.375", andis approx. 1000 
Gauss. 


92N006 


One set of two magnets - $14.95 
SPECIAL - Two sets - $25.00 


an 


ALIGNMENT TOOLS 

Color TV-FM-AM-CB Alignment Set 
Contains the following tools: .078 hex stopper 
type with flexible shank; .078 hex stopper type 
with rigid shank; 0.78 hex thru type; .101 hex 
stopper type with Magnavox-type screwdriver 
tip; .010 hex thru type; .101 metal double- 
tipped insulated oscillator screw adjusting tool; 
.025 x .156 tip non-metallic trimmer adjuster 
with non-metallic conical point probe; .080 


square (RCA) type. 
PA68-A $4.95 each 


COMPACT 
PRINTER 
BUFFER 
256K, paral- 
lel interface, 
upgradeable 
to 2MB. 


PB256 Special! $9.95 each 


STEPPER MOTOR —— 
DRIVER IC Fs. 


UCN5804. Drives a unipolar stepper in one of 
three operating modes: single phase, two 
phase or half step. Up to 1.25 Amps per 
phase. Step and direction input. Drive with a 
555 oscillator, parallel port, etc. Build your 
own robot turntable for model trains, anything 
that requires precision positioning. 

931002 $4.50 each 
* Above, packaged with 5V stepper motor 


(92M010) and schematics. 
931003 $9.95 each 


# ALLTRONICS 


2300 Zanker Road - San Jose, CA 95131-1114 


(408) 943-9773 - Fax (408) 943-9776 


World Wide Web: http://www.alltronics.com 
On-Line Ordering: (408) 943-0622 « 14400-N-8-1-24 Hrs 


Write in 107 on Reader Service Card. 


BOOM MIKE 

Electret condenser type. 
This versatile microphone 
may be wired for handy- 
talkie, sound card, tele- 
phone, base station, air- 
craft radio, CB radio, 
motorcycle intercom, etc. 
An earphone or miniature 
speaker may be installed KRSOWE. 

in either or both muffs. The microphone unit 
can be easily removed and installed on an- 
other headset or helmet. 

92A001 $4.95 each 


TELEPHONE INTERCONNECT KIT 

All components needed to convert the Boom 
Mike into a substitute for your telephone hand- 
set, including earphone, schematic and modu- 
lar plug. (Boom Mike, 92A001, not included.) 
92A004 $9.95 each 


HAM HANDY TALKIE KIT 

Connect Boom Mike (92A001) to your ICOM, 
Kenwood, or similar handy talkie. Includes 
diagrams, earphone, push-to-talk switch, belt 
clip and connectors. (Boom Mike, 92A001, 


notincluded.) 
92A005 $7.95 each 
! 


CELL PHONE ANTENNA 
With magnetic mount for easy, tem- 
porary placement. Permanent mount- 


ing not necessary. 
96A001 $24.95 each 


ROBOTICS RELAY 

Control circuits up to 2500 

Watts with a DC pulse. 

This 12-30V latching re- 

lay will stay in position 

until it receives asecond 

pulse. Control the unit 

from asimple SPDT-NO 

switch or from logic. Ideal 

for robotics, power con- 

trol, remote control or controlling a load from 
several locations. Application notes included. 
94B010 $7.95 each 


M2 Tt 


AT 
—G5} 

SHAPE-MEMORY 
ALLOY LINEAR ACTUATOR 
One inch-pound actuator made of Tinel.® 
Applications include robotics, doors, valves, 
toys, shutters, security devices, manipula- 
tors. Operated by temperature or electricity. 
De-energized length: 100mm. Energized 
length: 75mm. Self-activating temperature: 
165°F. Spec sheets included. 
95T001 $7.95 each 


Have You Visited Our Web Site? 
http://www.alitronics.com 


6 METER FSK RECEIVER 

Crystal controlled on 50.675 receive fre- 
quency. Superhetwith 10.7MHzIF. Three ICs 
and one transistor. Not a kit! New, with sche- 
matics and spec sheet for major components. 


92A067 $9.95 each 


Store Hours: 9-6 M-F & 10-3 Sat. - Pacific 
Visa, M/C, AmEx Accepted. 
California Residents Add Sales Tax. 
Shipping Additional on All Orders. 
ree Good 60 Days from Date of Publication 


Send $2.00 For Our ner liteat Catalog! 
$4.00 Foreign. Refundable on First Order. 
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SPECIAL 
PROJECTS *: x 


We design/build/ modify /repair/ consult on any 
device/system/ process project electronic/com- 
puter/ mechanical /optica (ce hone/auto/secu- 
rity /Radionic/lab/energy/H FEM /RE/radar/ul- 
trasonic/IR/UV/commo) for business and per- 
sonal/invention needs. Describe & include nonre- 
fundable $30 pre-engineering fee. Time & cost esti- 
mates 7-10 days. Confidentiality guaranteed. 


OFF-THE-SHELF 
HARDWARE 


Van Eck Systems*Data Card Reader/Writers&RF/ 
EM/pWave/Radar/ Ultrasonic/IR/Light/Sound 
Detectors/Xmitters/Jammers/ Blasters * Security / 
Surveillance * EM Weaponry / Countermeasures * 
Spek gs alle selling ra Crystal Radionics * 
Bug Tap Detectors/Blasters * Lineman's 
Handsets*x Phone Color Boxes * Voice Disguisers 
* ESS Infinity Devices * DTMF Decoders * Child 
Finder * Panic Button * Slot Machine Masters * 
Subliminal Mixer/ Amps (Ultrasonic/Infrasonic) * 
Alien Brainblasters * Electronic Dowsers * Shriek 
Modules * Ghost Detectors * Vortex Generator * 
Blackjack Devices * 6th Sense Communicator * 
Much, much, much more! Buy our Catalog Today!! 


CORDLESS 
PHREAKING 


How cellphones operate and 
are modified. Vulnerabilities to 
hack attack and countermeasures. 


attendant stations, non-USA’b 
the ECPA and critique. Step-by-step descriptions to key- 
pad-reprogram 100+ popular cellphones. Plus complete 
section on phreaking cordless phones! Much more! 10 
times more info than any competitor's manual! 

arch: As a special service to C&CP 
buyers, we'll perform one FREE search of our massive cellphone 
database if requested within 30 days of your purchase. Search 
results not guaranteed. Request by mail (not fax); include a #10 SASE. 


PAGER (Beeper) 


Describes in detail how Pagers 
work, different types and uses, fre- 
quencies, advantages over and 
uses with cellphones, and tips and 
tricks. How Pagers are hacked 


E ay 
‘ 
ined oa 
and countermeasures. Includes ? 


lans for your own Personal — 
Pocket Paging System (xmitter and receiver). 


HACKING ;s 
FAX MACHINES 39 Hg 


Describes in detail how Faxes are 

hacked and countermeasures. 

Includes G3 Fax protocols, commo 

parameters, compression algo- 

rithms, Class 1 & Class 2 com- 

mands, Spy Fax Switcher, Fax 

Servers, FODs/FOCs, and 

Makeup/ Terminating Codes. And insights into 

i a Fax interception devices and modifying exist- 
ing Faxes into Stealth Faxes. More! 


PBX 
HACKING 


PBXs (Private Branch eXchanges) 

are hacked to the tune of about $8 | /, J 
Billion/yr! Exposes and details | yYaly 
all issues relating to PBX hacking, 

including countermeasures, This 

is the only hacking manual ever 

featured in Forbes Magazine! 


MEE: 
0 $ RES 
i & 


BIX, GENESIS, CENTAGRAM, 

RSVP, EZ, AUDIX, SYDNEY, 

PHONE MAIL, CINDY, SPERRY LINK, etc. A 
must for all users, hackers and security personnel! 
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TOPS 


SECRET 


P.O. Drawer 537 


Alamogordo, NM 88311 


ORDER TODAY! 505-439-1776 
Fax: 505-434-0234 corvers ont» 


Customer Tech Support: 505-439-8551 
Top Secret Homepage: users.aol.com/wizguru/hi-tech.html 


Established in 1971. Featured on CBS "60 Minutes,” Forbes, New York Times. 


Add $5 total S/H (US, Canada). 
Postal M.O. is fastest. 


VISA, MC OK. 


COD ($49-$999), add $6. 


ATM crimes, abuses, vulnerabilities and defeats exposed! 100+ 

methods detailed, include: Physical, Reg. E, cipher, PIN com- 

Sgitcn card counterfeiting, magnetic stripe, false front, 
EMPEST, Van Eck, tapping, spoofing, inside job, super-cool, 


vibration, pulse, high voltage - others. Case histories, law, 
etailed security checklist, labeled interna 


countermeasures, 


a Ni ce, 


photos, figures. ATMs contain up to $250,000 in cash! Add $20 for Placak Report! 


THE PLACAK REPORT 


Describes the reading (using a simple method) and decryption of the magnetic 
flux-reversals on popular credit, debit, security and other card magnetic stripes. 
How to easily determine the decrypted PIN, PAN, bank number, routing codes, 


dates, number of daily uses and uses remaining (ex: cards that are decremented after each use). 


BEYOND PHONE 
COLOR BOXES 


hada ¢ 
istory, Conferencing, |/.... =~ 
Glasesty; Diverters — 
Extenders, Loops, 

REMOBS, Bridging Heads & 

Cans, Optocom, 3rd Party and many 
other non-box methods - more! $29. 


ANSWERING MACHINES 


All the known ways an- 
swering machines are 


; Pi ig sf 
hacked to listen to - EN yy 
even erase - messages, bi [pet uf ¥ 
and te conner toe CUI 
countermeasures - protect 
yourself from hackers, thieves! $29. 
PHREAKING 
CALLER ID & ANI Ny 
Details on how the a4 


work and dozens of ef- 

fective ways of defeat- 

ing Caller ID, ANIL, 

"69, °57, Call Block- 

ing,*67 etc. Also de- 

scribes Caller ID, Orange, Beige, 

Cheese & CF Boxes, ESS, $S7, E-911, various 
Class services, CN/A, Non Pub DA, CAMA, 
DNR, 800-ECR, Diverters, LD Extenders, 


Centrex - much more! $29. 
Hh}, L 
hl 
hj Ly 


BEYOND VAN ECK 
PHREAKING ig , 


Eavesdropping on 
TV and computer 
video signals us- 
ing an ordinary 
TV described in 
detail. Includes security industry 
reports. Range up to 1 KM. Plans include 
both the Consumertronics and the original 
Top Secret Van Eck designs! $29. 


HACKER FILES 


Compilation of 100s 


of the best eye-poppin 
articles writtert bY to Shack: 

ers & phreakers. ASCII text. Covers 
every major topic in hackerdom! 


Comes on 3 HD PC Disks! $49. 


CONTROL 


os fy 
Fear increases over EM ‘ / 
and ultrasonic mind GON, Ws 
control technologies - FRO] 
especially implants! rd 
Many more lies pub- SF pas 
lished than facts. Secret = 
agents are often used for reporting 
back to covert organizations. Learn shocking 
truth about this bizarre phenomena! $39. 


ATTACK! 


Electromagnetic joe 
weapon attacks cause * 
cancer, birth defects, 
and profound psycho- 
logical and neurologi- 
cal disorders! This 
manual includes 

(we investigated)! Includes 
how to how to tell if you are under EM at- 
tack, and specific countermeasures. $29. 


BY AN ORDER OF 
THE MAGNITUDE 


The most comprehensive, 

hard-hitting, hi-tech sur- 

vival book ever written! 

Topics include electronic, 

computer, cryptography, 

chemistry, weaponry, 

commo, energy, concealment, re- 

venge, alarm, disguise & ID change. Designs, 
tactics & strategies to survive an increasingly 
dangerous and brutal world. Field-expedient 
use of technology in various threat and conflict 
environments and scenarios. More! $49. 


THE ULTIMATE 
SUCCESS MANUAL 


How to lie, cheat, steal, 
influence, and intimidate 
Saed way to success! 
nderpaid? Overworked? 
Harassed? Manipulated? 
Forget job performance. 
This manual exposes and out- 
lines what it really takes to make it to the 
top in today's corporate BS world! $19. 


RADIONICS MANUAL 


Exciting electronic and electro- 
magnetic therapeutic, diagnos- 
tic devices (mostly experimen- 
tal). History, descriptions, 

plans, availability! $29. 


"| As reported on “60 MINUTES"! 


How devices can slow 

down (even stop) watt- 

hour meters - while loads draw full 
power! Device plugs into one outlet and 
normal loads into other outlets. Describes 
meter creep, overload droop, etc. Plans. 


: External magnetic ways (ap- 
plied to meter) to slow down and ap 3 power 
meters while drawing full loads. Plans $25. 


KW-HR METERS: How watt-hour meters work, 
calibration, error modes (many), ANSI Standards, 
etc. Demand and Polyphase Meters. Experimental 
results to slow and stop meters by others. $25. 


Special! All 3 (above), Only $59! 


COMPUTER 
PHREAKING 


Describes in detail how comput- 

ers penetrate each other, and 

how VIRUSES, TROJAN 

HORSES, WORMS, etc are }/ 

implemented. Dozens of com- /* 

puter crime and abuse methods 

and countermeasures. Includes 

disk filled with hacker text files and utilities, 

and the legendary FLUSHOT+ protection system (Ed. 
Choice, PC Magazine). Internet advice, password de- 
feats, glossary - much more! Manual + PC Disk! 


INTERNET 
CONS & SCAMS 


Net cons and related frauds 
rake in $2+Billion annually! 
Most are done with littte 
fear of prosecution. 

This manual details most, 
and countermeasures. 


INTERNET _ 
TRACKING & TRACING 


The Internet is infected with 
spammers, stalkers, scammers, 
infectors, and other wrong- 
doers who hide behind its 
anonymity. Learn how to 
trace them down in this com- 
prehensive manual! Invaluable! 


OTHER EXCITING TITLES! 


CREDIT CARD SCAMS $29 
Describes every known means of credit card fraud and 
scams. Includes countermeasures. Protect yourself! 


CONS & SCAMS $34 

The most comprehensive manual on cons & scams available! 
Details 100s, their many variations, and countermeasures. 
STEALTH TECHNOLOGY $29 


Every known police radar error - stealth method and ma- 
terial used to minimize radar and laser reflections - tactic 
and strategy to fight speeding tickets - methods to detect 
and jam signals are fully described! 


HEAL THYSELF! $19 
Detailed plans for 3 major electronic therapeutic health devices 
of the types approved by the FDA. Real Alternative Medicine! 


HIGH VOLTAGE DEVICES $29 
Many HV device ean Stun Gun, Taser, Prod, Cane, Flasher, 
Blaster, Zapper, Audio/RF/Radar Jammer, Jacob's Ladder, 
Plasma & Van de Graaff Gens., Fence Charger, Geiger Counter, 
Fish Stunner, Plant Stim., Kirlian, much more! 


POLYGRAPH DEFEATS! $29 
How anyone can tell "the truth" to a “lie detector”. Many meth- 
ods to beat the test, and what to avoid. Eye-popping! 


ALL-NeEw Top SECRET 
CATALOG. FEATURES 
200+ HI-TECH 
Propucts! WILL 
BLow Your Minp! 
MAIL $3, OR $1 
WITH ORDER! 


ORDER 
TODAY!! 
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Welcome to The N&V Solar Workshop ... 


A 50-Watt Photovoltaic Installation — Part 1 


lease find a seat while | 

hang these charts on 

the wall. No, you didn't 

accidentally stumble 

into the Classroom. This 

is the Workshop, and 
these are just wall-size worksheets of 
tonight's project. There, that’s the 
last of them. 

I'm glad you could make it back 
to the NSV Solar Workshop for this, 
our fourth session, because we’re 
about to tackle a project that realisti- 
cally demonstrates the real-life prac- 
ticality of photovoltaics. If you 
attended our last Workshop, you 
learned how to design and build a 
small, 12-watt photovoltaic system 
capable of powering automatic 
sprinklers or steering a satellite dish. 
Cute, but limited in application. In 
this, and next month’s Workshop, 
we're going to up the ante to 50 
watts, which is enough wattage to 
power a small ham shack or experi- 
menter’s workbench. 

I see that we have a few new 
faces in the crowd, and I'd like to wel- 
come them to the group. Among our 
guests is Jim Tolson, an avid ham 
operator with an impressive QSL col- 
lection wallpapering his radio shack. 
He has an interesting story of how he 
converted his QRP radio shack from 
utility-powered to solar-powered. In 
fact, he will host this month’s 
Classroom. Don’t miss his lecture! 
He relates 20 years of hands-on 
experience in a must-read for any- 
body serious about solar power. 
Ready? Let’s begin. 


The Workshop 
A 50-Watt Solar Installation 


Over the past few months, the 
Workshop projects have been getting 
more sophisticated and more powerful 
as our knowledge of photovoltaics 
grows. This time, we're going to 
explore all the “minor” details it takes 
to boost the power level from watts to 
tens of watts. 

You may be surprised to learn that 
some of the things we can 
ignore at 12 watts become 
major design concerns at 50 
watts and better. 

For example, the threat 
of battery explosion or an 
electrical fire is virtually non- 
existent when working with a 
12 Ah (amp-hour) battery 
powered by a | amp, 12-watt 
solar panel. It just doesn’t 


happen. A 50-watt solar installation, 
on the other hand, has the potential 
for both unless you pay attention to 
the details of the design. 

To get a handle on the potential 
of a 50-watt solar generator, we need 
to put things into perspective. In my 
search for the perfect sample sce- 
nario, it occurred to me that a signif- 
icant number of N&V readers are 
also hams — radio amateurs — with 
an insatiable thirst for the offbeat and 
the unexplored. So let’s see what it 
takes to solarize a typical ham 
shack. 

Before we begin, let me point out 
that the ham shack we're talking 
about is a QRP operation where RF 
output levels seldom exceed 50 watts 
— but herein lies the challenge of the 
sport: Talking to people on the other 
side of the world without the power of 
“Voice of America.” This design is 
applicable to other hobbies, too, as 
you'll see as our system takes shape. 


Follow The Bouncing Photon 


Why 50 watts, you ask? Because 
it’s a nice, affordable power platform 
that doesn’t take a rocket scientist or 
deep pockets to assemble. The design 
procedure involves six very defined 
stages: the solar array; charge con- 
troller; battery array; battery monitor; 
power distribution; and last — but far 
from least — safety concerns. 

As always, we design from the 
back forwards, starting with the sys- 
tem’s load requirements and ending at 
the photovoltaic array. 

A typical approach is to define the 
parameters of each stage using a 
worksheet, like you would when you 
set out to draw up a monthly budget 
plan. This is the approach we'll use for 
this design, and the reason for the 
charts on the wall. 


Load 


Transceiver (10W) 
Linear (50W) 
Aux. equipment 


1 amp 
10 amps 
1 amp 
2 amps 
0.125 amp 


Current Draw 


System Loads Worksheet 


The first chore is to list our liabili- 
ties, or power requirements. Let’s 
assume that you're a typical DXer who 
spends more time listening for that elu- 
sive contact than running off the 
mouth. This behavior gives us two dis- 
tinct power levels: the amount of power 
consumed on standby; and the power 
used during transmission. Let’s make 
these the first two entries in our 
System Loads Worksheet shown in 
Table 1. We'll call them “Transceivér” 
for listen and “Linear” for send. 

| don’t know about you, but | gave 
up candlelight a long time ago in favor 
of overhead electrical lighting (I'll go 
into lighting details later in this discus- 
sion). A well-equipped ham shack also 
needs support equipment, like a keyer 
or signal processor. So let’s add these 
two items to the worksheet. 

Lastly, we have to factor in the 
cost of doing business. It’s listed as 
“System Overhead,” and includes the 
power used by the various monitoring 
and safety devices. You'll find the cur- 
rent requirements for all the above 
devices in the Current Draw column of 
our worksheet. 

Now that we have a list of the 
power users, it’s time to assign power- 
consumption values to them. These 
values are measured in amp-hours, 
which is the product of current x time. 
Let’s say, for example, that we use the 
ham shack for an average of three 
hours per evening, five nights a week. 
The first thing | do when entering the 
room is turn on the lights and the rig — 
in that order. It’s also the last thing | do, 
in reverse order, so it’s a constant. 

Together they consume 9 Ah (6 
Ah + 3 Ah, respectively). The auxiliary 
equipment and system overhead adds 
another 5 Ah to the total (3 Ah + 2 Ah). 
The final factor is the amount of time 
spent talking, which | guesstimate at 


verage Average 
Session Usage 

3 Ah 

3 Ah 

3 Ah 

6 Ah 
2 Ah (daily) 


Total Use 


3 hrs 
15 hrs (daily) 


Description 


Weekly Ah usage 
Battery temperature 


Final battery capacity 


Battery Use per 
Session 


by TJ Byers 


LUSHOP 


20 minutes per evening, for another 3 
Ah. You'll find these amp-hour values 
in the fourth column (Average Battery 
Use Per Session) of our worksheet. 

To arrive at an average weekly 
total, we simply multiply the amp-hour 
values by the number of days, Pay 
careful attention to the system over- 
head value, which goes on seven days 
a week, 365 days a year, come rain or 
shine. The other values are calculated 
on a five-day week usage. The grand 
total is 89 Ah per week. 


Battery Sizing Worksheet 


The next step is to select a suitable 
battery for the task at hand. While it 
may seem that this question has been 
answered in the System Loads 
Worksheet above, there are other fac- 
tors involved — specifically, tempera- 
ture. 

As the temperature drops, so does 
the battery’s capacity to store power. 
Ideally, the battery should be snuggled 
in a nice, warm place, like the corner 
of your workshop. However, this isn’t 
always practical — or advisable! If you 
were around in December for our 
Workshop on batteries, then you’d 
remember that lead-acid batteries 
“boil” off small amounts of hydrogen 
gas. 

In case you haven't heard, hydro- 
gen gas is violently explosive. In fact, it 
was a small spark that sent the famous 
hydrogen-filled dirigible Hindenburg to 
its fiery fate. The same could happen 
to your radio room if you're not careful. 
So for safety’s sake, it’s smart to locate 
the battery in a well-ventilated place, 
like the garage, instead of under your 
workbench. 

This means that the battery has to 
be oversized to compensate for 
changes in the weather. Let's say the 
battery is in an unheated garage with 
an average temperature of 50°F. The 
chart in Table 2 lists the Battery 


Weekly Total 
(based on 5 days) 


Table 3. Battery Sizing Worksheet 


Battery temperature multiplier (from Table 2) 
Preliminary battery capacity (weekly Ah x temp multiplier) 
“Rainy day” reserve power (about 40%) 


150 Ah 
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Temperature Multiplier for 
temperatures from tropical 
to arctic. The correction 
factor for 50°F is 1.19. 
When we multiply 89 Ah by 
1.19, we get 106 Ah, the 
battery size we'll need to 
store 89 Ah in our cold 
garage. If we are forced to 
set the battery outside (not 
a recommended practice) 
where the night tempera- 
tures can dip to below 
40°F, we would need to buy 
a 116 Ah battery to reach 
our 89 Ah goal. These 
numbers are now added to 
our Battery Sizing 
Worksheet shown in Table 
3: 

So far, we’ve assumed 
that the battery gets a daily 
dose of charge. But in real 
life that doesn’t happen. It 
rains, it snows, and some- 
times the weather gets 
downright nasty, during 
which time no solar power 
is generated. To help us 
through rainy days and 
Monday doldrums, we 
have to increase the 
capacity of the battery. If 
we used the shack every 
day, you’d want to double 
the battery capacity to 
200 Ah. But we don’t use 
it everyday, so we can be 
more conservative. If we 
increase the capacity 
from 106 Ah to 150 Ah, 
we should be able to 
make it through a week of 
no sunshine before start- 
ing to worry about run- 
ning out of juice. 


Photovoltaic Sizing 
Worksheet 


The last calculation 
we have to make before 
proceeding with our 
design is sizing the photo- 
voltaic panels. We’ll be 
using the Photovoltaic 
Sizing Worksheet in Table 
4 for this step. 

First, we have to cal- 
culate our average daily amp-hour 
usage by dividing the weekly con- 
sumption (89 Ah) by seven, which nets 
us 13 Ah. Next, we determine the cur- 
rent needed to achieve 13 Ah per day. 
We do this by dividing daily usage (13 
Ah) by our insolation factor (the aver- 
age number of productive solar hours 
per day). Let’s call the insolation factor 
5.0. This gives a charging current of 
2.6 amps, which converts to 37 watts 
when we multiply the charging current 
by the charging voltage (14.2 volts). 

Finally, we have to compensate for 
system losses and changes in the 
weather. There are no set rules here. 
For example, you have to put back 
about 10 percent more power than you 
take from the battery, which amounts 
to 3.7 watts. Losses in the wiring 
accounts for another two percent, 
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which rounds off to one watt. 

For the weeks of December 7 
through January 4, the shortest days 
of the year, the insolation factor is 
down about 1.0 below the yearly aver- 
age. Let’s add another 20 percent to 
get by these lean times. And we'll toss 
in another three percent to make up 
for whatever we forgot, giving us a 35 
percent “cushion” of 13 watts This fig- 
ure is now added to our average daily 
wattage, which brings us up to 50 
watts total. 


Off To The Solar Mart 


It’s time we did some shopping, 
just to see what's available and how 
much it costs. Our biggest expense will 
be the photovoltaics, so let’s start 
there. For this chore, | let my fingers do 


Figure 2 


Jim Tolson’s solar-powered QRP shack. 


Average Daily Solar Radiation Per Month 


Annual 


the walking through the 
pages of several alternative 
energy catalogs and came 
up with a list (Table 5) of 
likely candidates. For more 
information on photovoltaic 
type and expected lifespan, 
check out the Dec. '96 issue 
of The N&V _— Solar 
Workshop. Plan on spend- 
ing about $300.00, whatever 
your choice. 

The next most expensive 
item is the battery array, 
which will cost you any- 
where from $140-5400, 
depending on where you 
shop and the type of battery 
you select (flooded, sealed, 
etc.). 

For more information on 
battery type and expected 
lifespan, check out the Jan. 
97 issue of The N&V Solar 
Workshop. In many cases, 
you'll have to wire two or 
more batteries in parallel or 
series to achieve the 12-volt, 
150 Ah goal. 

Where did | find these 
low prices? Most of them 
were quoted by the 


sources | listed last 
month. In case you 
missed that Workshop, you can 


download their names and addresses 
— plus a few new additions — from 
the Nuts & Volts web _ site 
(http://www.nutsvolts.com) under the 
name PVDLRS.TXT. 


Caution! Solar Site Under 
Construction 


According to the clock, we’ve run 
out of time for this Workshop because 
I want to leave room for Mr. Tolson. 
Next month, I'll describe the hardware 
needed to wire our power components 
together. Among the devices dis- 
cussed will be a UL-rated power center 
with built-in charge controller, battery 
monitor, automatic low-battery discon- 
nect, and circuit breakers — plus more. 
With that said, I'll take my leave so 


somebody else can get a 
word in. Let’s put our 
hands together for Jim 
Tolson. 


The 
Classroom 


Jim Tolson’s Solar- 
Powered QRP 
Shack 


Thank you. My name 
is Jim Tolson, and I'll be 
your lecturer tonight. 
Unfortunately, I’ve never 
hosted a class before, so 
bear with me. Let's see ... 
where should we start? 
The heart of my station is 
a Ten-Tec Argonaut 509, 
with a matching model 
405 linear amplifier. | 
bought it perhaps 20 years ago in a 
desire to be environmentally-sensitive 
by using flea power (or QRP, in ham 
lingo) for communications with an eye 
toward hooking up to solar power to 
run it. 

The 509 transceiver puts out a 
whopping five watts on CW or side- 
band, and the mighty 405 linear ampli- 
fier will boost that to an exhilarating 50 
watts when | flip the “POWER” switch. 
This is awfully low power for some 
hams, but it lets me get out pretty well. 
Moreover, it doesn’t fry the neighbor’s 
TV sets. So far, I've reached Moscow, 
Belgium, and Slovenia with a low-slung 
dipole antenna, I'm still trying to catch 
Asia, though | suppose Russia counts. 

| also have a used Yaesu FT757 
transceiver which fits with the rest of 
my system, but | prefer the analog dial 
of the old Ten-Tec better. There are 
QRP enthusiasts who revere the 
Argonaut, so | consider it a lucky pur- 
chase — although these purists proba- 
bly consider the 50-watt linear amplifi- 
er overkill. 

| have a nice MFJ 493 keyer, but 
Morse code is still a challenge for me. 
So most of my operating is sideband. 
The nicest toy in the ham shack is a 
Timewave DSP-9 digital signal proces- 
sor. This tiny box is wonderful for elim- 
inating background noise, slicing the 
bandwidth in crowded conditions, and 
erasing the strong carriers on 40 
meters in the evening. | can slide next 
to a carrier and make it virtually disap- 
pear with the DSP box. There's also a 
small Power Star POW-200 inverter 
which can fire up a few compact fluo- 
rescent bulbs when | want the shack to 
be completely “off-grid.” 

All of the above is powered direct- 
ly by 12 volts DC — which got me to 
thinking that low-power ham radio is a 
natural for solar. Nothing “really essen- 
tial” would be lost if the battery went 
flat, and the system size isn’t too terri- 
fying. Then, of course, | had some 
Siemen M-55 panels laying around 
from another project, and | decided to 
put ’em to good use. Thankfully, | 
started with just one panel to see how 
things went. Had | put out all six pan- 


Where To Buy 


AAA Solar Service & Supply, Inc. 
800-245-0311 
http://www.rt66.com/aaasolar 


Alternative Energy Engineering 
P.O. Box 339-W 
Redway, CA 95560 
800-777-6609 
http://www.asis.com/aee/index.htm 


Carrizo Solar Corporation 
800-776-6718 
http://www.rt66.com/carrizo/ 


Home Power Magazine 
P.O. Box 520 
Ashland, OR 97520 
916-475-3179 
http://www.homepower.com 


Jade Mountain, Inc. 
P.O. Box 4616 
Boulder, CO 803044616 
303-449-6601 
800-442-1972 Orders only 

.com/jademtn/ 


715-824-5399 


Power-Sonic 
3106 Spring St. 


http://www. Smcneonincods 


Real Goods 
555 Leslie St. 
Ukiah, CA 95482-5576 
website: http://www.realgood.com 
E-Mail: realgood@realgoods.com 


Siemens (Previously ARCO Solar) 
P.O. Box 6032 
Camarillo, CA 93011 
5-482-6800 


800-517-6527 Orders only 
E-Mail: solarjon@oro.net 


Solar Electric Inc. 
5555 Santa Fe St. #J 
San Diego, CA 92109-1602 
800-842-5678 


http://www.solarelectricinc.com 


Solarex Corporation 
630 Solarex Ct. 
Frederick, MD 21703 
301-698-4200 
http://www.solarex.com/ 


Speciality Concepts, Inc. 
8954 Mason Ave. 
Pesan CA 91311 
818-998-5238 
http://www.wp.com/SCINC 


els in the store room, I'd be 
boiling batteries in a fine 
fashion! 

Backing up the M-55 
panel is a 78 Ah gel-cell 
battery. My system has the 
capacity for a second M-55 
panel and battery if | ever 
need it, but so far so good. 
“High power” operation 
here is 50 watts, which 
draws a mighty 10 amps 
from the battery on trans- 
mit. 

As mentioned, | catch the sun with 
one Siemens M-55 panel, which | have 
mounted on the south (front) side of 
the house. On a bright, sunny day, the 
Siemens M-55 can crank out 53 watts 
of power. A few feet of 12-2 USE wire 
takes the power from the panel, 
through a hole drilled in the shack’s 
Plexiglas window pane, to the charge 
controller. A run of #8 wire goes from 
the panel to a ground stake, and then 
to the controller. Other holes in the 
window have bulkhead coax connec- 
tors installed for the antenna feeds. 

The charge controller is “store 
bought.” | fiddled around with cheap 
knife switches and skinny wires for a 
while, and briefly amazed the neigh- 
bors with a solar-powered fountain (in 
a bucket). But after reading articles in 
Home Power magazine about safety 
code considerations, | realized that a 
“real” installation ought to be done in a 
safe manner. | learned that enough 
power can be stored up to cause elec- 


Table 4. Photovoltaic Sizing Worksheet 
Description 


Weekly amp-hour usage 

Average daily amp-hour usage (weekly Ah/7) 
insolation factor (from Figure 1) 

Photovoltaic output current (average daily Ah/insolation) 
Average daily wattage usage (PV output current x 14.2V) 
System loses (battery, wire, seasonal, weather, etc.) 
About 35% of average daily watts 


Photovoltaic array wattage (average daily watts + loses) 


trical fires or injury if the installation is 
merely done with bell wire and good 
intentions! 

So, | called Real Goods’ branch in 
Amherst, WI, and talked it over with 
Bob Ramlow, who I'd met at the 
Midwest Renewable Energy Fair, 
which is held every year during the 
Summer Solstice in Amherst. (I rec- 
ommend this as a great get-together 
for midwesterners with solar curiosi- 
ty.) Bob and | talked over safety, prac- 
ticality, system size, and eventually 
came up with the following solution 
(Figure 3). 

Central to the system is a wall- 
mounted control box that includes a 
voltmeter for monitoring the battery’s 
charge, plus an ammeter to measure 
incoming current from the photovolta- 
ic panel (which is usually pretty low, 
unless I’ve done an awful lot of oper- 
ating the night before). Real Goods 
built the box for me according to my 
needs, which includes leaving space 
for my Bobier M16 charge controller. 


Table 5. Recommended Photovoltaic Modules 


Model 


G51/PV351 
M65 


Deka 


GNB 

Lifeline 
Optima 
Power Sonic 
Rolls Batteries 
Rolls Batteries 
Generic 
Generic 


Sunlyte 12-5000 
Group 24 
Optima 800 
PS-12800 
24-90-XJ 
12XH-165 
Type 27 
Type 4D 


Comments 
Multi-crystal 
Ss 


Table 6. Recommended Batteries 
Capacity 


SSLesee 


>>B2B222>2>2 


8 
> 
> 


135 Ibs 


THE NUTS & VOLTS SOLAR WORKSHOP 


There’s even room 
enough for a second 
panel should | decide to 
add on to the system. 

On the side of the box 
are two cigarette lighter 
outlets, with small fuses, 
for incidental feeds, like 
the small inverter | use to 
power the fluorescent 
desk lamp when | truly 
want to go offline. But 
the main output is via a 
10-foot run of red and black #10 wires 
to the actual equipment. The 78 amp- 
hour gel-cell sits below in a battery 
box, connected to the hot side of the 
disconnect with #8 wire. The main 
control box also has a toggle switch to 
disconnect the M-55 from the system, 
which can prevent some surprises on a 
sunny day if | want to fiddle with its 
innards. 

At the time, | thought this battery 
was pretty big! But then | went up to 
the aforementioned solar fair and 
learned it was actually pretty small. 
Then again, I'm not powering a whole 
household with this set-up. 

The most important parts of this 
set-up are the ones | would have 
neglected, for example, a large discon- 
nect switch for the battery feed, with a 
30-amp fuse, and a lightning arrestor. 
Arrester? But officer ... Bob and his 
crew do big layouts for whole-house 
solar, so I’m glad | relied on their 
expertise to make sure | had a safe and 
well-designed system. 

| usually fire up the rig 
on weekend afternoons, 
time permitting. | enjoy 
fishing out and contact- 
ing “Special Event” sta- 
tions, to collect their cer- 
tificates (some call these 
“wallpaper”). Most of 
these guys pack up as 
evening approaches out 
of fatigue, or as the band 
propagation changes. If | 
have a project on the 


$70 
$170-$210 
$147 Sealed/$294 


Flooded 
$100+ 
$225+ 


HOT! Photovoltaic Web Sites 


CREST, the Center for Renewable Energy and Sustainable Technology 
(http://solstice.crest.org/) is specifically geared to providing info via the 
Internet, and includes a good database of US climate data, including detailed 
solar data on hundreds of cities (Figure 3). 


The Solar and Renewable Resources list 
(http://www.ises.org/pages/solarinfo.html), maintained by 

the International Solar Energy Society, is the most comprehensive solar Website 
I've ever seen. This is a must — check it out. 


The National Renewable Energy Labora 's Web site 
(http://www.nrel.gov/research/pv/ html) includes a comprehensive 
discussion of the economics of photovoltaics and descriptions of a range of 
applications. 


The US Department of Energy's “Energy peep: 

Network” (http://www.eren.doe.gov/) is a good general 

source on efficiency and renewable energy, and oles: a range of databases. 
Continued on page 80 
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OSCILLOSCOPES & ACCESSORIES 


TO 100 MHz 


TEK 7A18 75 MHz Dual Trace Amplifier ... eee $100.00 
TEK 7A22 1 MHz High CMRR Differential Amplifier ... ... $300.00 
TEK 7B53A 100 MHz Dual Time Base ............... vesesesvveee $175,00 
TEK SC502 15 MHz Dual Trace Oscilloscope, TMS500 series ........ $375.00 
TEK SC504 80 MHz Dual Trace Oscilloscope, TM500 series ... $475.00 
ABOVE 100 MHz 
TEK 475A 250 MHz Dual Trace ooae ete ... $1,000.00 
TEK 7104 1 GHz Oscilloscope, . . $4,500.00 
with 7A29, 7A29-04, 7B10, 7815 
TEK 7844 400 MHz Dual Beam Oscilloscope frame ..» $750.00 
TEK 7844 . 400 MHz Oual Beam Oscilloscope .... .. $1,250.00 
with 7A24,7A26,7B80,7B85 
TEK 7854 400 MHz Waveform Processing Oscilloscope frame $1,250.00 
TEK 7904A . 500 MHz System, with 7A24, 7A26, 7B92A. . $1,250.00 
TEK 7904A . 500 MHz System, with 7A24, 7A26, 7B80, 7B85 $1,250.00 
TEK 7A13 105 MHz Differential Comparator ............ $300.00 
TEK 7A19 600 MHz Single Trace Amplifier . .. $175.00 
TEK 7A19-opt.4 600 MHZ Single ........-cccse-vereven .. $200.00 
Trace Amplifier, variable delay line 
TEK 7A24 400 MHz Dual Trace Amplifier ........0.00..00.. ... $350.00 
TEK 7A26 200 MHz Dual Trace Amplifier .. $175.00 
TEK 7A29 1 GHz Single Trace Amplifier ... $550.00 
TEK 7A29-opt.04 1 GHz Single Trace Amplifier, .. $650.00 
variable delay line 
TEK 7B15 1 GHz Delaying Time Base ..........:..cssssssesnsenvensones .. $450.00 
TEK 7880 400 MHz Delayed Time Base ...... ... $175.00 


TEK 7B85 400 MHz Delta Delaying Time Base... 


STORAGE 

TEK 7633 100 MHz Storage Oscilloscope frame 

TEK 7633 . 100 MHz Storage 
Oscilloscope with (2) 7A26, (1) 7B92A 

PROBES 

TEK 1101 Accessory Power Supply, for FET probes ... 

TEK P6046 100 MHz Differential Probe ........... 

TEK P6101A 34 MHz 1X Modular Probe, 2m length NEW" 

TEK P6108A 100 MHz 10X Modular Probe, 2m length *NEW* 


TEK P6201 900 MHz 1X/10X/100X FET Probe . .. $450.00 

TEK P6202A 500 MHz 10X FET Probe ............. .. $300.00 

TEK P6203 10X 1 GHz Active Probe, for 11000 series .. $450.00 

TEK P6701-0p8.02 OVE Converter, «...........cccsessrseseenssecsgsorseesssscenavererenes $675.00 
450-1050 nm/0-1 mW: DC-700 MHz, ST conn. 

CALIBRATION 

TEK CG500 1-0p 8. 01/TMS006 ooo oc ceeccscsseeeenssesnnpnsennnnne enoneneenieen $7,000.00 
Programmable Oscilloscope Calibrator, with power module 

TEK CG551AP/TMS06A Oscilloscope ... fe vceseee $3,500.00 


Calibrator, with pulse head & power module 


WAVEFORM & GENERATORS 


FUNCTION 

HP 3310A 5 MHz Function Generator 

HP 33108 5 MHz Function Generator. ....... 
monocycle & var.phase trigger 

HP 3312A 13 MHz Function Generator, sweep, AM, FM .. 

TEK DD501 Digital Delay & Burst Gen., for function & nae wes ra 

TEK FG501 1 MHz Function Generator, TMS00 series . =: 

TEK FG502 11 MHz Function Generator, TM500 series 

TEK FG503 3 MHz Function Generator, TMS00 series .. 

TEK RG501 Ramp Generator, TM500 series .. 


WAVETEK 23 12 MHz Synthesized Function Generator Rrspesbeccan 

PULSE 

HP 214B 10 MHz Pulse Generator, 00.0... cccccccseee vetoes voceneeee $1,650.00 
50 V/50 Ohms, auto duty cycle 

HP 214B-001 10 MHz Pulse Generator, .0........0.ccccseceecsessssenntesnneese $2,000.00 


50 V/S0 ohms, counted burst opt 
HP 80058 20 MHz Dual Output Pulse Generator .. 
HP 80078 100 MHz Pulse Generator 
HP 80128 50 MHz Pulse Generator, variable transition time .. 
HP 80138 50 MHz Dual Output Pulse Generator, 3.5 nS fixed Tr 
HP 8015A 50 MHz Dual Output Pulse Generator .. 
HP 8080A/81A/82A/83A 300 MHz Word Generator .. ; rio 
HP 8080A/91A/92A/93A 1 GHz Single Channel Pulse Generator . we 
HP 8080A/91A/93A 1 GHz Clock Generator... toms ; 
HP 8082A 250 MHz Dual Output Pulse Generator .. cme 
PHILIPS PMS7858 125 MHz Dual ......... sisssodiheena 
Output Pulse Gen., burst mode, 1 nS Tr 
TEK PGS01 50 MHz Pulse Generator, TMS00 series _....... 
TEK PG502 250 MHz Pulse Generator, Tr<1nS, TMS00 series . 


PROGRAMMABLE 
0.001 Hz-19.99 MHz, HPIB 

HP 3325A-002 Synth. /Function Gen, ......::ccssocsssessenssensessnsseeennsne $2,400.00 
1 uHz-21 MHz, 40V out 1 uHz-1 MHz 


HP 8160A 50 MHz Programmable Pulse Generator, HPIB .............. $2,500.00 

HP 8165A-002,003 Prog. Signal Source, ........c.cccesseseseeseees coe $2,000.00 
1 mHz-50 MHz, log sweep, rear out 

TEK AWG5102 Arb. Waveform Gen, ......ccccsscesiecneeonen seen $1,400.00 


20 MS/s,12 bits, SOppm synthesis <1MHz_ 
TEK AWG5105 Arbitrary Waveform Generator, 50 MS/s, 12 bits ...... $1,700.00 
TEK AWG5105-opt.02 Arbitrary Waveform 
Generator, dual channel option 
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Inquiries 303-438-9662 


* Fax 303-438-9685 


Orders only 800-538-1493 


530 Compton St., Unit 


TEK FG5010 Programmable 20 MHZ .......-....c0scccscsorepsseneseesesseovnenes $1,200.00 
Function Generator, TMS000 series 

WAVETEK 288 20 MHz Synthesized ............ 
Function Generator, GPIB 


VOLTAGE & CURRENT 


VOLTMETERS 


HP 3456A 6-1/2 Digit Voltmeter . . $850.00 

KEITHLEY 181 6-1/2 digit Nanovoltmeter, .. $1,500.00 
10 nV sensitivity, GPIB 

SOLARTRON 7081 8-1/2 digit Voltmeter $3,900.00 

SOLARTRON 7150 5-1/2 digit Multimeter, GPIB $450.00 

CALIBRATION 

FLUKE 332B/AF DC Voltage Calibrator, ... $675.00 
0-1111 V, 0-50 mA, 7 decades 

FLUKE 343A OC Voltage Calibrator, $1,375.00 
0-1100 V, 7 decades, 20 ppm acc 

FLUKE 510A AC Reference Standard, 10 VRMS, 0-10 mA ..... $450.00 

FLUKE 515A Portable Calibrator, $1,250.00 
DC/AC/Ohms, line & battery power 

FLUKE 5220A Transconductance Amplifier, DC-5 kHz, 0-204 ........ $3,750.00 

FLUKE 720A Kelvin-Varley Voltage Divider, 7 decade $2,250.00 

FLUKE 731B OC Reference Standard .. = $400.00 

FLUKE A55-series AC Thermal Converters Sui scenes ccoctsseesees ave $300.00 

HP 11049A AC Thermal Converter, 3 V, 20 Hz-100 MHZ ........ccccssssvee $175.00 

VALHALLA 2703 AC VOIL.SUd., -....ccccseseccseseserennsersennnnene - $2,500.00 
0-120V/10 Hz-100 kHz; 120-1200V/10 Hz- 1 kHz 

VOLTAGE SOURCES 

HP 6114A Precision Dual Range Power ..........cc.cmsssserenren .. $875.00 
Supply, 20V2A/40V1A 

HP 6115A Precision Dual Range Power............ $875.00 
Supply, 50V 0.84 / 100V 0.44 

CURRENT METERS & SOURCES 

DRANETZ 656A /(3)TR2019A Current Demand ..... .. $5,000.00 
Analyzer, w/(3) current probes 300A max 

HP 4140B Picoammeter / OCV Source : py 


HP 6177C DC Current Source, to 50V, 500mA .. 
HP 6181C DC Current Source, to 100 V, 250 mA.. 
HP 6186C DC Current Source, to 300V, 100mA ... 


KEITHLEY 414A Picoammeter, 0.1 nA-10 mA ... $325.00 

KEITHLEY 486 Picoammeter ...........:-0seesee $1,500.00 

KEITHLEY 614 Electrometer ........ $1,000.00 

KEITHLEY 642 Electrometer $2,900.00 

TEK CT-5 -opt.05 High Current ........... et . $500.00 
Transformer for P6021/A6302, to 1000A 

VALHALLA 2301 Programmable Single Phase Power OT .. $1,250.00 


VALHALLA 2575A ACIDC Active ...es.ccseccsseroe sesessesetseereerssnsereneruneeeces $1,000.00 
Current Shunt, 20 mA-100 A, DC- 410 kHz 


IMPEDANCE & COMPONENT TEST 


L.C.R. 


BOONTON 62AD 1 MHz Inductance Meter, 2-2000 uH ....................... $550.00 

HP 4261A 3-1/2 digit LCR Meter, 120 Hz/1 kHz ....... .. $1,000.00 

HP 4262A-101 4-1/2 digit LCR Meter, .. $2,200.00 
120 Hz/1 kKHz/10 kHz, HPIB 

HP 4275A-001 5-1/2 digit LCR Meter, .......c.cccccsseesnsreeenereseee $6,000.00 
10 kHz-10 MHz, 0-35 V int. bias 

STANDARDS 

E.S.1.SR1010 Resistance Transfer Standards, ............... .. $700.00 
1 ohm-100 K/step 

E.S.1. SR1050-10M Resistance Transfer .......... $2,500.00 
Standard, 10 Megohms/step 

GR 1403-SERIES Standard Air eee 0.1% accuracy .. .$150.00 

GR 1406 Standard Air Capacitors, GR900 . Cat $375.00 
connector, 0.1% acc. 

GR 1409-SERIES Standard Mica Capacitors, 0.05% Seer = .. $150.00 

GR 1412-BC Decade Capacitor, 50 pF - 1.11115 UF o.oo ceccee $350.00 

GR 1432-N 5-Decade Resistor, to 11,111 ohms, 0.1 ohmres. . .. $175.00 


GR 1432-U 4-Decade Resistor, 0-111.10 OMMS, oo... cece $125.00 
0.01 ohm resolution 


GR 1433-J 4-Decade Resistor, 0-1,110 OMS, .......0.cccescoe reese $350.00 
1 ohm resolution 

GR 1433-L 4-Decade Resistor, 0-11,110 ohms, .. $350.00 
10 ohm resolution 

GR 1433-N 5-Decade Resistor, 0-11,111 ohms, .. $400.00 
0.1 ohm resolution 

GR 1433-Q 4-Decade Resistor, 0-1,111,000 ohm, .. $350.00 
100 ohm resolution 

GR 1433-U 4-Decade Resistor, 0-111.0 ohms, ....... . $350.00 
0.01 ohm resolution 

GR 1433-W 6-Decade Resistor, 0-11,111.1 ohms, ..... . $450.00 
0.01 ohm resolution 

GR 1433-X 6-Decade ReSISLOF, 10 2.........seccsecsecseseeesnesseesenscrserseeeseseeveer $450,00 


111,111.0 ohms, 0.1 ohm res. 
GR 1434-G 7-Decade Resistor, .............ccscercscecserserseesrrvseererseseneesee renee $300.00 
0-1,111,111.0 ohms, 0.1 ohm res. 


VALHALLA 2724A Programmable Resistance «............00:000--- $1,675.00 
Standard, 0-11 Gigaohms, GPIB 

Hi & LO RESISTANCE 

HP 4329A High Resistance Meter, ........-....c0..0:se-e0-eeeeee .... $1,350.00 
5E5-2E 16 Ohms, 10-1000 V test 

VALHALLA 4150-ATC 4-1/2 digit Ohmmeter, 00.00.0000... $1,000.00 


20 milliohms-2 kilohms, 4-wire 


Write in 38 on Reader Service Card. 


*C, Broomfield, Colorado 80020 


CURVE TRACERS 
TEK 577D1/177 Storage Curve Tracer, ...... 
with standard test fixture 


T.D.R. 
TEK 1503-opt.04 Time Domain Refiectometer, 
0-50,000 feet.chart recorder 


POWER SUPPLIES 


SINGLE OUTPUT 

HP 62008 Dual Range Power Supply, ..... 
20V 1.5A/40V0.75ACVICC 

HP 62018 20 V at 1.5A CV/CC Power Supply 

HP 62068 Dual Range 0-60 V0.5 A/0-30V 1 A CVICL Supply 

HP 62078 160 V at 200 mA CV/CC Power Supply . ; a 

HP 62098 320 V at 100 mA CV/CC Power Supply .......--.c-seeceereenrene 

HP 6260B-027 10V al 100A CV/CC Power Supply ........ 

HP 6261B-027 20 V at 50 A CV/CC Power Supply 

HP 62638 20 V at 10 A CV/CC Power Supply 

HP 6266B 40 V at 5 A CV/CC Power Supply .. 

HP 6268B-027 40 V al 30 A CV/CC Power Supply ...... r. 

HP 6299A 100 V al 750 mA CV/CC Power Supply ......... 

HP 6384A 4.0-5.5 V al 8 A CV/CL Power Supply ... 

HP/HARRISON 64438 120 V at 2.5 A CV/CC Power Supply 

LAMBDA LES-EE-03-OV 36 V at 14.5 ACVICC ........ ’ 
Power Supply, LED metered 

SORENSON OCR 410-457) 910 Vat. 1ecresscossopceeoenssseegbonse cstoorsspsoyer 
45 A CVICC Power Supply 

SORENSON DCR 300-68 300 V at 6 A CV/CC 
Power Supply, 120 VAC 30 A line 

SORENSON DCR 300-8A 300 V at 8 A CVICC ooo ieee 
Power Supply, 208/230 VAC line 

SORENSON SRL 20-12 20 V al IZA CVICCE oon ccccessncanenee 
Power Supply, low noise 

SORENSON SRL 60-8 60 V af 8 A CVICE oon cect eteeneee 
Power Supply, low noise 

TEK PS501-1 Power Supply, 0-20 V, 2 MV FOS... cccscececcoerssensensnenneee 
400 mA, TM500 series 


MULTIPLE OUTPUT 

HP 62278 Dual 25 V at 2 A CVICC Power Supply, tracking ... 
HP 6253A Dual Output 20 V 3 A CV/CC Power Supply... 
HP 6255A Dual Output 40 V 1.5 A CV/CC Power Supply ... 
TEK PS5010 Programmable Triple Power Supply, TM5000 series ....... $800.00 


MISCELLANEOUS 

HP 59501A HPIB Isolated DAC/Power Supply Programmer . 

HP 6827A Bipolar Power Supply/Ampiifier, to 100 V, 500 mA. 

KEPCO BOP 100-4M Bipolar Supply / Amplifier, 0-100 V, 0-4 A 

TRANSISTOR DEVICES DAL-50-15-100 .. rece onhcentsee csvestovescorati GOO 
Programmable Load, 0-50 V, 0-15 A, 100 Watts | max. 


TIME & FREQUENCY 


UNIVERSAL COUNTERS 

HP 5315A-001 100 MHz/100 nS Universal... ...ccccecccsercee ccs eeeeeene 
Counter, TCXO reference 

HP 5315A-001,003 100 MHz/100 nS Universal .... 
Counter, TCXO, 1 GHz C-channel . 

HP 5316A 100 MHz/100 nS Universal Counter, HPIB 

HP 5316A-003,006 100 MHz/100 nS Counter, 
1 GHz C-ch,, offset/normalize 

HP 5334A 100 MHz Universal Counter, HPIB 

HP 5334B-010,060 100 MHZ .00..0....csecpecene 
Universal Counter, HPIB, OCXO 

HP 5335A 200 MHz Universal / Statistical Counter 

HP E1420A-010,030 VXI card 200 MHz/ 2nS 
Univ. Counter, TCXO& 2.5 GHz C-ch 

RACAL-DANA 1992-04,55 100 MH2/1 9S oo. tetcerseeeseeee 
Univ. Counter, 1.3 GHz C-channel,OCXO,GPIB 

TEK DC5004 Programmable 100 MHz/100nS 
Counter/Timer, TMS000 series 


TEK DC5009 Programmable 135 MHZ UNIV, .........sccccccseesvesesesenesensvens $600.00 
. $450.00 


Counter/Timer, TM5000 series 
Counter/Timer, TMS00 series 


FREQUENCY COUNTERS 
EIP 575 18 GHz Source Locking Counter, GPIB 
EIP 590-opt.92 WR19 Mixer Kit, re nite oi 
40-60 GHz, for EIP option 06 counters _ 
FLUKE T220A-00U 04,99 S INR scien sarernsensnpsrsinnesnscs tootpeenns sha citeneantsiossy 
Communications Counter, TCXO option 
HP 5340A-001,011 18 GH2 Frequency ...........ececcem avrenr peeeeeseenes 
Counter, OCXO reference, HPIB 
HP 5340A-005,011 23 GHz Frequency Counter, HPi6 ... 
HP 5342A 18 GHz Frequency Counter... 
HP 5342A-003,011 18 GHz Freq.Counter, ............ 
+22 dBm,-20 dBm dynamic range,HPIB 
HP 5342A-01,04,05,11 24 GHz Frequency .......0.c...cccssescsecseeetssetenens 
Counter, OCXO, DAC, and HPIB 
HP S345A/5355A/5356B 26.5 GHZ no. sccccesecsccerseenssseeeseeseneersrsnessnens 
CW/Pulse Frequency Counter 
HP 5382A 225 MHz Frequency Counter ... 


STANDARDS 


AUSTRON 1250A Crystal Frequency Standard, ... 
0.17 1.0/ 5.0 MHz 
HP 105A Quartz Oscillator, 0.1/ 1.0/ 5.0 MHZ .........cscsessscssserrecssseseones 


90 DAY WARRANTY PARTS AND LABOR - 
TEST EQUIPMENT WANTED CALL OR FAX LIST 


10 DAY INSPECTION 
OPEN ACCOUNTS 


AUDIO & BASEBAND 


SPECTRUM ANALYZERS 

HP 8556A LF Section, 20 Hz-300 kHz 

TEK 7L5-opt.025/L3-1 Spectrum Analyzer, 
20 Hz-5 MHz, 75/ 600/ 1M ohms 


$450.00 


DISTORTION ANALYZERS 

HP 334A Distortion Analyzer, § Hz-600 kHz, -60 dB, auto nulling........ $550.00 
HP 339A Distortion Analyzer, built-in low distortion OSC. .........000000 $2,200.00 
RMS VOLTMETERS 

FLUKE 8920A True RMS Voltmeter, 180 uV-700 V, 10 Hz-20 MHz ....... $700.00 
FLUKE 8921A True RMS Voltmeter, 180 uV-700 V, 2 Hz-2 MHz........... $700.00 
OSCILLATORS 


HP 204C Oscillator, 5 Hz-1.2 MHz, 5 VRMS ..... 

HP 204D Oscillator, 5 Hz-1.2 MHz, 5 VRMS, 
80 dB step attenuator 

HP 209A Sine/Square Wave Generator, 0... cece csseceesemsenereneens 
4 Hz-2 MHz, 5 VRMS max. 

HP 239A Low Distortion Oscillator, 10 Hz-100 kHz 

HP 652A Test Oscillator, 10 Hz-10 MHz.. 

TEK SG502 Sine/Square OS6., ..............00+ 
5 Hz-500 kHz, 70 dB step atten., TM500 


MISCELLANEOUS 

HP 3575A-001 Phase-Gain Meter, 1 Hz-13 MHz, dual ‘vines Ss. 

HP 4437A Step Attenuator, 0-119.9 dB, we oe 
OC-1 MHz, 600 ohms unbal. 

KROHN-HITE 3103 High/Low Pass .... 
Filter, 10 Hz-3 MHz, 24 dB/octave 

KROHN-HITE 3202 Dual High-Pass/LOw-Pass ...........ccccccsereeesneseeen $600.00 
Filter, 20 Hz-2 MHz, 24 dB/oct 

KROHN-HITE 3342 Dual HPILP Filter, ........ccccccseccessessreeestseereteseeeee $1,100.00 
0,001 Hz-99.9 kHz, 48 dB/octave 

KROHN-HITE 3750 LP/HP/BPIBR Filler, ..0........c0ccccse ects cetetretenennnes $700.00 
0.02 Hz-20 kHz, 6/12/18/24 dB/oct. 


$150.00 


ROCKLAND 852 Dual Highpass/Lowpass ...........1ss.-0csssserseeseee $1,000.00 
Filter, 0.1 Hz-111 kHz 
TEK AMS502 Differential Amplifier, 0.1 Hz-1 MHz, TM500 series .......... $475.00 


RF & MICROWAVE 


SPECTRUM ANALYZERS 

HP 11517A/18A/19A/20A Mixer, ............. ... $675.00 
12.4-40 GHz, wiadaplers, for 8555A, 8555A, etc. 

HP 11970A WR28 Harmonic Mixer, 26.5-40 GHZ 0.00.0... cssescseeeeoes $1,100.00 

HP 11970Q WR22 Harmonic Mixer, 33-50 GHz 1 

HP 11970U WR19 Harmonic Mixer, 40-60 GHz 

HP 11971A WR28 Harmonic Mixer, 26.5-40.0 GHz, for 8569B ........ $1,100.00 

HP 11971K WR42 Harmonic Mixer, 18.0-26.5 GHz, for 85698 ........ $1,100.00 

HP 8406A Comb Generator, 1/10/100 MHz increments, to 5 GHz ....... $450.00 

HP 84444-059 Tracking Generator, .. oe . $1,500.00 
0.5-1500 MHz, for 8554,8568, etc. 


HP 8445B Preselector, 1.8-18.0 GHz, for HP 8555A . . $650.00 

HP 8557A/182T Spectrum Analyzer, ............0:ccesesecerersseeseerseeevensoner $1,650.00 
0.01-350 kHz, 1 kHz res., w/display 

HP 8565A-100 Spectrum Analyzer, 0.01-22 GH2, ........0:0.sececcessenes $5,500.00 
100 Hz min. res. BW 

TEK 7113/7633 Spectrum Analyzer,1 KH2-1.8 GHz, 0.0... $2,250.00 


30 Hz min.res.,.wirame 
TEK TRS502 Tracking Generator, 0.1-1800 MHz, for 7L12/13/14 ....... $1,250.00 
TEK TR5SO3 Tracking Generator, 0.1-1800 MHz, for 492/4/5/6 .......... $1,375.00 


NETWORK ANALYZERS 

HP 11589A Bias Network, 0.1-3.0 GHz, N(f/f) 
HP 11590A-001 Bias Network, 1.0-18.0 GHz, APC7 ... 
HP 116658 Modulator, 0.15-18,0 GHz, for use with 8755/6/7 .. 


HP 11666A Reflectometer Bridge, 0.04-18 GHz, for 8755/8756....... $1,200.00 

HP 85050D APC7 Calibration Kit, for 8510 series ............ .. $1,100.00 

HP 8505A-005/8503A Network An., . $5,000.00 
0.5-1300 MHz, w/S-Parameter & 

HP 8755C/(3)11664A/182T Scalar Network ............. . $1,750.00 
An. wi3 detectors, 10 MHz-18 GHz & frame 

HP 8756A/(3)11664A Scalar N@tWwork 0.0.0... ccceseneesteeeetesererensscnes $3,750.00 
Analyzer, w/(3) detectors, 0.01-18 GHz 

NARDA 7000A/7202/7206 Microwave 0.0.0.0: eT: SA $1,950.00 
Multimeter System: scalar analysis 0,.1-18 GHz 

WAVETEK 1038D14A/H12/V13x2 Scalar .. cosvsvncave $2,200.00 
Network An,w/(3)15882 WR28 detectors, 26.5-40 GHz 

SIGNAL GENERATORS 

FLUKE 6060A/AN Synthesized Signal Gen, .........0seceerrreeeeree $2,000.00 
10 kHz-520 MHz, 10 Hz res,GPIB 

GIGATRONICS 600/10-18 Synthesized ........0.cc0s-svsscesssrienesseersonene $2,600.00 
Source, 10-18 GHz, 1 MHz res,, GPIB 

GIGATRONICS 605/10-18 Synthesized... .ccccccsesesecesnenrerenrererene $3,000.00 
Source, 10-18 GHz, 1 kHz res., GPIB 

GIGATRONICS 875/50 Levelled Multiplier, ...........00ccccseereeeseeeee $3,500.00 
x4, 50.0-75.0 GHz output, -3 dBm 

GIGATRONICS 875/86 Levelled Multiplier, ............000c0 ccc eereennnee $7,000.00 
26.5-40.0 & 50.0-75.0 GHz outputs 

GIGATRONICS 910/12-18, 0916, 14,16 o.....ccccccccsseeeecerecesenerenreesevene $3,500.00 
Synthesized Source/Sweeper, 12-18 GHz, 1 Hz res., OCXO 

HP 85100V Frequency Mult., .... ai 


10-15 GHz in / 50-75 GHz ou 
HP 8616A Signal Generator, 1.8-4.5 GHz ...... 
HP 8640B-001,002,003 Signal Gen., .............. 

0.5-1024 MHz, AM, FM, var. audio osc. 


HP 8654A Signal Generator, ... a fasens advenvondeiianesodeersecocs OCRITO 
10-520 MHz, calibrated AM & uncal. ‘FM 

HP 8656A Signal Generator, 0.1-990 MHZ, ...........cs0s--::sse00sseeeseeeeeee $2,900.00 
100 Hz res, AM, FM, HPIB 

HP 8660C/86602B/86632A Synthesized ........ cc. c0so-serecssveeeeerseevenens $2,750.00 


Signal Gen., 1-1300 MHz, 1 Hz res., AM, FM 


HP 8660D/86603A/86632B Synthesized Signal .............0..0.0.... $7,000.00 
Generator, 1-2600 MHz 

HP 8671A-005 Synthesized CW Generator, .... doststsieeeeee, $6,000.00 
2.0-6.2 GHz, 1 KHz res., HPIB 

SWEEP GENERATORS 

HP 11869A Plug-in Adapter ......... Desdebecoeros $450.00 

HP 8350A/86290B-H08 Programmable ... spe siddoheoevonersvesensssess POS OOOMOO 
Sweep System, 2.0-22.0 GHz, +4 dBm iv 6 

HP 8600A Digital Marker, for HP B60TA ooo... occcsecseccsssessscescescssnessenns $400.00 

HP 8601A Generator/Sweeper, .........-..ccccccccsessesseeseesesssseeceenereesseeenres $400.00 


0.1-110 MHz, +20 dBm levelled 
HP 8620C Sweep Oscillator Frame o..........cscs:scccssecssseeseeetseseseneenseccevees 
HP 8620C-011 Sweep Oscillator Frame, HPIB programmatie Bareaatad 
HP 86222B-002 RF Plug-in, 10-2400 MHz, 

+10 dBm levelled, step atten 
HP 862308 RF Plug-in, 1.8-4.2 GHz, +10 dBm unlevelled ..................- 
HP 86240A RF Plug-in, 2.0-8.4 GHz, +16 dBm levelled 
HP 86240A-002 RF Plug-in, 2.0-8.4 GHz, 

+14 dBm Ivid., 70 dB step att. 
HP 86241A-001 RF Plug-in, 3.2-6.5 GHz, +8 dBm levelled ..00.000..000.0.. 
HP 86242D-004,008 RF Plug-in, 5.9-9.0 GHz, +10 dBm levelled x 
HP 86245A RF Plug-in, 5.9-12.4 GHz, +16 dBm levelled ........... 
HP 86250D RF Plug-in, 8.0-12.4 GHz, +10 dBm levelled .. 
HP 86260A RF Plug-in, 12.0-18.0 GHz, +10 dBm unlevelled . Narita 
HP 86260A-H04 RF Plug-in, 10.0-15.0 GHz, +10 dBm unlevelled ....... $800.00 
HP 86290A RF Plug-in, 2.0-18.0 GHz, +7 dBm levelled ~ 
HP 86290B RF Plug-in, 2.0-18.6 GHz, +10 dBm levelled . 
HP 86290C RF Plug-in, 2.0-18.6 GHz, +13 dBm levelled . 
WAVETEK 962 Sweep Generator, .. -» Aer 

1.0-4.0 GHz, markers, +12 dBm univid. 


POWER METERS 
ANRITSU MP-81B/ML-83A Power Meter, ..-...cs:csssssssseseensseeeeeessnen $2,500.00 
75-110 GHz (WR10), -20 to +20 dBm 


ANRITSU MP-82B/ML-83A Power Meter, .......0...s0::000 sss . $3,250.00 
90-140 GHz (WR8), -20 to +20 dBm 
BOONTON 42B/41-4B Analog Power Meter, ........0.00c00 ccc $375.00 


with 1 MHz-12 GHz sensor 
BOONTON 42B/41-4E Analog Power Meter, ........0.ccsccvecscsuseceecsensee $500.00 
with 1 MHz-18 GHz sensor 


GENERAL MICROWAVE 476/4240A Powe? .o..o...ccccsecescccees ... $375.00 
Meter & Sensor, 0.01-18 GHz, -35 to +10 dBm 

HP 432A/478A Power Meter, . i ovulate Coun soos ... $375.00 
10 MHz-10 GHz, -20 to +10 ‘dBm ts. 

HP 432A/8478B Power Meter, ..........cce.ccevssersessessevereveressssnseseyennevaves $500.00 
10 MHz-18 GHz, -20 to +10 dBm fs 

HP 432C Autoranging Digital Power Meter, ......-....cc:c0s-csessreseeeseesennees $425.00 
10 uW-10 mW fs. 

HP 435A/8481A Power MElE€S, ..cccs.ccccsssssssscsessssesssssonnnresescennssrseerseneey $1,000.00 
10 MHz-18 GHz, -30 to +20 dBm 

HP 435A/8482A Power Meter, 0.00... $1,000.00 
100 kHz-4.2 GHz, -30 to +20 dBm 

HP 435A/8482H Power Melef, ........0...0.cccocssosssernseessessnscsvsensavevereneeee $49,950,00 
0.1-4200 MHz, -15 lo +34 dBm 

HP. K486A WR42 Thermistor Mount, ........-....ssccesesseeres . $350.00 
18.0-26.5 GHz, for 432 series 

Be a a as $1,500.00 
33.0-50.0 GHz, WR22, for 435/6/7/8 

HP R486A WR28 Thermistor ............ aartreakeeeat metic lirtes ... $350.00 
Mount, 26.5-40.0 GHz, for 432 series 

RF MILLIVOLTMETERS 

RACAL S303 TRIMS Level Otie, 3 is<.--- -ceoreayeserresveytervevversveverseveryresvonse $875.00 


10 kHz-2 GHz, -77 to +23 dBm, GPIB 


AMPLIFIERS, MISCELLANEOUS 

BOONTON 82AD FM/AM Modulation Meter, 10-1200 MHz .... 

HP 8447A-001 Dual Amplifier, 0.1-400 MHz... 

HP 8901A-002,010 Modulation Analyzer, .......... 
150 kHz-1300 MHz, OCXO, int. cal. 


M.P.D. LAB2-1020-2A Amplifier, 34 dB, 1,0-2.0 GHz, 2 Watts ........ $800.00 

M.P._D. LAB2-714-3A Amplifier, 34 dB, 0.7-1.4 GHz, 3 Watts ................. $800.00 

MARCONI TF2304 AM/FM Modulation ..............0 soossveses eves $500.00 
Meter, 18-1000 MHz, FM dev.1.5-150 kHz 

MICROWAVE SEMI.CORP. MC5112 ......-sssssosessnssveesees $325.00 


Noise Source, 25.5 dB ENR, 1.0-12.4 GHz, N(m),+28VDC. 


COAXIAL & WAVEGUIDE 


AMERICAN NUCLEONICS AM-432 
Cavity Backed Spiral Antenna,LHC, 2-18 GHz shia “NEW 
CONTINENTAL MW.&TOOL PLPT42 .. oes 
WR42 Low Power Termination, 18-26. 5 GHz, 1 ‘Watt 
FXR/MICROLAB S3-02N Triple Stub Tuner, . 
200-1000 MHz, 100 Watts max., N(m/f) 
GR B74-LTL Constant Impedance ............cesccccsescsesersesteseesntvenersevoneee 
Trombone Line, 0-44 cm, DC-2 GHz 
GR 900-Q GR900 14mm Interseries Adapters 
HP 11691D Directional Coupler, 22 dB, 2-18 GHz ... 
HP 11692D Dual Directional Coupler, 22 dB, 2-18 GHz 
HP 333308 Crystal Detector, 
0.01-18 GHz, neg. pol., SMA(m)/SMC(f) 
HP 774D Dual Directional Coupler, 20 dB, 200-500 MHz 
HP 776D Dual Directional Coupler, 20 dB, 940-1900 MHz . 
HP 777D Dual Directional Coupler, 20 dB, 1.9-4.1 GHz ...... 
HP 778D Dual Dir.Coupler, 20 dB, 100-2000 MHz, N(m/t/t/f) , 
HP 7780-011 Dual Dir.Coupler, 20 AB, ......-...0:scsrernerssnsssrnsnanonsnseersenes $400.00 
100-2000 MHz, APC7/N({/t/f) 
HP 8470B-012 Crystal Detector, 10 MHz-18 GHz, neg. pol., N(m)....... $250.00 
HP K422A WR42 Fiat Broadband Detector, 18.0-26.5 GHz .. $3 
HP K532A WR42 Frequency Meter, 18.0-26.5 GHz ..... 
HP K752 A/C/D WR42 Directional Couplers, 
10/20 dB, 18.0-26.5 GHz 
HP K870A WR42 Slide Screw Tuner, 18.0-26.5 GHz.... 
HP K914B WR42 Moving Load, 18.0-26.5 GHz ........... 
HP Q752D WR22 Directional Coupler, 20 dB, 33-50 GHz 
HP R375A WR28 Variable Attenuator, 0-20 dB, 26.5-40 GHz 


"$135.00 
$275.00 


$275.00 
$425.00 


Write in 38 on Reader Service Card. 


HP R422A WR28 Fiat Broadband Detector, 26.5-40 GHZ ..............0.. 
HP R532A WR28 Frequency Meter, 26.5-40.0 GHz ..... 
HP R914B WR28 Moving Load, 26.5-40 GHz 
HP X913A WR9O High Power Load, 500 Watts, 8.2-12.4 GHz 
HUGHES 4511 1H-2000 WR28 Isolator, 25 dB, 26.5-40 GHz . 
HUGHES 45113H-1000 WR19 Isolator, 25 dB, 40-60 GHz 
HUGHES 45514H-1001 WR15 Stepper «0.0.0.0 cece 
Motor Driven 4-Port Switch, with driver 
HUGHES 45521H-2000 WR28 Manual 4-Position Switch .......... 
HUGHES 45713H-1000 WR19 Frequency Meter, 40-60 GHz 
HUGHES 47316H-1111 WR10 Tuneable 
Detector, 75-110 GHz, positive polarity 
HUGHES 47323H-1211 WR19 Flat Broadband 2.0.0.0... ..ccccepeeeseeeeneee 
Detector, negalive, 40-60 GHz 
HUGHES 47974H-1000 WR15 SPST PIN .......... 
Switch, 250 MHz speed, 60-62 GHz response 
KRYTAR 1818 Directional Coupler, 16 dB, 2-18 GHz, spent 
M/A-COM 3-19-300/10 WR19 ; 
Directional Coupler, 10 dB, 40-60 GHz 
MINI-CIRCUITS ZFDC-20-4 Directional Coupler, 0.0.0.0. eee 
19.5 dB, 1-1000 MHz, SMA(f) 
NARDA 25171 Level Set Attenuator, 0-17 dB, 2-8 GHz, SMA(f)........... $100.00 
NARDA 26298 20 dB Attenuator, 150 Watts, DC-1 GHz, Nif/f) ... ‘eb 
NARDA 3000-SERIES Directional Couplers ................ 
NARDA 3024 Bi-Directional Coupler, 20 dB, 4-8 GHz ..... 
NARDA 3090-SERIES Precision High Directivity Couplers . 
NARDA 368NM Coaxial High Power Load, ...........cccccccescceens 
500 Watts, 2.0-12.4 GHz, N(m) 
NARDA 369BNF High Power Termination, .............cssceseseseseeeeneee 
175 Watts, 0.7-18 GHz, N(f) 
NARDA 37538 Coaxial Phase Shiffer, .0..0.00.000000 ccc 
0-60 deg./GHz, 3.5-12.4 GHz 
NARDA 4000-SERIES SMA Miniature Directional ween s seftizatet 
NARDA 4203-6 Directional Coupler, 6 dB, . Fey rectly 
2-18 GHz, SMA(f/) 
NARDA 4246B-20 Directional Coupler, .............c.:ccscsccccesseseveresenver even 
20 dB, 6-18 GHz, SMA(f) 
NARDA 4317-2 Power Divider, 18.0-26.5 GHz, 3.5mm .. sapereies 
NARDA 4799 Level Sel Altenuator, 0-15 dB, 4-18 GHz, SMA\(). 
NARDA 5070-SERIES Precision Reflectometer Couplers ......... 
NARDA 765-20 20 dB Attenuator, 50 Watts, OC-5 GHz, N(m/f) ... 
NARDA 766-10 10 dB Attenuator, 20 Watts, DC-4 GHz, N(m/f).. 
NARDA 768-20 20 dB Attenuator, 20 Watts, DC-11 GHz, N(m/f) 
NARDA 792FF Variable Attenuator, 0-20 dB, 2.0-12.4 GHz ....... 
PAMTECH KYG1014 WR42 Junction Circulator, 18.0-26.5 GHz 
SIERRA 662A-20 20 dB Altenuator, 100 Watts, beng acts 
SONOMA SCIENTIFIC 21A3 WR42.. 
Circulator, 20 dB, 20.6-24.8 GHz 
SPACEK LABS DQ-1 WR22 Flat Broadband Detector, 33-50 GHz ...... 
TELONIC TTF-2250-5-GEE Tue ....00...ccrecesesvsnnvecrssveretes veceysorvnrsess 
Bandpass Filler, 1.5-3.0 GHz, 5% 3 dB BW, N(f) 
TRG V510 WR15 Precision Rotary .........c--creserrreserreeernrenrsesversersrs ers 
Vane Atten., 0-50 dB, 50-75 GHz 
TRG V551 WR15 Frequency Meter, 50-75 GHz ............... ; 
TRG V559-10 WR15 Directional Coupler, 10 dB, 50-75 GHz : 
TRG W510 WR10 Precision Rotary Vane Alten. 
0-50 dB, 75-110 GHz 
TRG W559-10 WR10 Directional Coupler, 10 dB, 75-110 GHz ............ $475.00 


WAVELINE 822 WR42 Precision Rolary ...........scecssseseresseseeecereens $1,250.00 
Vane Atten., 0-50 dB, 18-26.5 GHz 

WAVELINE 898-DR WR42 Frequency Mete®, ........:.-.c0c.0c0cs0ceesccserovene $350.00 
18,0-26.5 GHz 

WEINSCHEL 1515 Power Divider, 2-Way, ................ Nevvocbecsssesestetreretets $125.00 


DC-18 GHz, SMA(mit/f) 

WEINSCHEL 49-6-34 6 dB Allenuallr, ............cccccccpsnecersresenseseesnerenees $250.00 
150 Watts, OC-8 GHz, Nif/m) 

WILTRON 26N50 Precision Termination, N(m), DC-18 GHz.... 

WILTRON GON5O-opt.1 SWR Bridge, ............sssssssererenesrerenene 
5-2000 MHz, 46 dB directivity, N(m/f/f) 

WILTRON 87A50 VSWR Bridge, ........-.cc:s-ssseeeeresreeneenenrnres Races 
2-18 GHz, 35 dB dir., APC7 test port 


LOGIC 


FLUKE S000A-series Microprocessor PODS! ........c...:sssusssrsesrsesesnreneeennee $375.00 
6800; 6809; 8080; 8085; Z80 

HP 5005A Signature Multimeter ........6..0..c0c.ceccsssesessseesereretreenrerevesrerer $390.00 

HP 8170A-002 Logic Pattern Generator, ............. .. $1,200.00 
2 MB/s, address driver option 

TEK 1240 Logic Analyzer, w/(36) 50 MHz channels ........ 

HP 3787B-001 Digital Data Test Set, .. 
T1/DDS/56kB/Packet, DS 1 jitter 


COMMUNICATIONS 


HP 59401A HPIB Bus Analyzee oo... cc cccceeestsseeesseseersnetoncennnasees 

TEK 1411R-opt.04 PAL Test Gen. w/ 

SPG12,TSG11,TSP11,TSG13,TSG15, TSG16 ..... 

TEK 147A NTSC Test Signal Generator. ............... 
with noise test signal 

TEK 1750 NTSC Waveform / Vector Monitor 

TEK 520A NTSC Vectorscope 


MISCELLANEOUS 


PA.R. 5205-94,95,96,98 Lock-In AMP, ......0ccccccccscscetsusesnsneneseneye $2,750.00 
20 Hz-20 kHz, int. osc., lin/iog, GPIB 
PA.R. 5206 Two-Phase Lock-In Amplifier, 2 Hz-200 kHz . $2,500.00 


PA.R. 5208-92,94,97,98 Two Phase Lock-In Amp., 
5 Hz-20 kHz or 200 kHz, GPIB 

TEK TM5006 5000-series 6-slot Programmable .........0.:ccscesseeseeresenee 
Power Module 

TEK TMS03 500-series 3-slot Power Module 

TEK TM504 500-series 4-slot Power Module . 

TEK TM506 500-series 6-slot Power Module ..... 

TEK TM515 500-series 5-slot Traveller Power Module .. 
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90 DAY WARRANTY PARTS AND LABOR 
10 DAY INSPECTION PERIOD 


WE BUY AND SELL 


HEWLETT PACKARD — 


1833A, 3.3 Ft HPIBCable 
11970A, WR28 Harmonic Mixer, 26.5-40 GHz 
16095A, Probe Fixture (used on 4192A) 
1740A, 100 MHz Scope... 
200CD, 5 Hz to 600 KHz Oscillator. ... 
200SR, 5 Hz to 600 KHz Oscillator. .... $ 
209A, Sine/Square Wave Oscillator, 4 Hz-2 MHz...... 
3310A, 5 MHz Function Generator. ... 
3310B, 5 MHz Function Generator. ... 
3311A, Function Generator, 0] Hz-1 MHz .. 
3314A, Multi-Waveform Generator, HPIB .. 
3400A, RMS Voltmeter, 10Hz-10MHz .. 
3455A, 6.5 Digit Multimeter. .. 
3465A, 4.5 Digit Multimeter. .. 
3466A, 4.5 Digit Multimeter. ... 
3468A, 5.5 Digit Multimeter. ... 
3497A, Data Aquisition/Control Unit 
355C, Step Attenuator, DC-1 GH2. cect $275 
3582A, Spectrum Analyzer, .02 Hz-25.5 KHz, Cal’d $2500 
3764A/opt 1, Dig. Transmission Analyzer, HP Cal'd..... $7500 
432A/478A, Power Meter, 10 MHz-10 GHz............. 
4342A Q-Meter 
435A/8481A, Power Meter, . 
10 MHz - 18 GHz, -30 to +20 dBm 
435A/8481H, Power Meter, . 
10 MHz - 18 GHz, -10 to +35 dBm 
435A/8483A, Power Meter, 75 ohm 
100 KHz - 2 GHz, -30 to +20 dBm 
43SA/B484A, Power MEAT, «....-.-cssnercrercsorssveessvinreverseves 
10 MHz - 18 GHz, -70 to -20 dBm 
4437A, Step Attenuator, DC-1 GHz, 600 ohm.. 
5006A, Signature Analyzer . 
5300A w/5302A, 50 MHz Counter . 
5300A w/5303A, 500 MHz Counter 
5300A w/5303B, 525 MHz Counter . 
5300A w/ 5304A 10 MHz Timer/Counter 
S300A w/S308A 7SMHz Counter .. 
S314A, 100 MHz Counter ... 
5328, 100 MHz Counter , 
5383A, 500 MHz Counter 
6012A, Autoranging Pwr. Sup 
0 - 60V, 0 - SOA, 1000 Watt 
6024, Autoranging Pwr Sup, 0-60V/0-10A, 200W .... 
6102A, Pwr. Sup., 0-40V at OSA 
6112A, Precision Pwr Sup, 0-40V/.5A ; 
6114A, Precision Pwr. Sup,, 20V at 2A, 20-40V at 1A 
6200B, Pwr Sup, 0-40V/.75A, 0-20V/1.5A . 
6201B, Pwr Sup, 0-20V at 1.SA ........... 
6202B, (Har), Pwr. Sup., 0-40V at 0. 75A a 
6205C, Dual Pwr Sup, 0-40V/.3A, 0-20V/.6A 
6214C, Pwr Sup, 0-10V/0-1A ......... 
6253A, Dual Pwr Sup, 0-20V, 3A .. 
6255A, Dual Pwr Sup, 0-40V/1.5A . 
6384A, (Har), Pwr. Sup., 4-5.SV at 8A . 
6448B, Pwr Sup, 0-600V, 1.5A. 
6824A, Pwr. Sup./Amplifier 
+/- SOV, +/-1A, 20 dB gain, DC-10 KHz 
7090A, Measurement Plotting Sys . 
T39AR, Voltmeter Calibrator . 
7550B, 8-Pen Vector Plotter 
779D, Directional Coupler, 1.7-12. 
8007B, 100 MHz Pulse Generator . 
SOLA, 20 MHz Pulse Generator... 
8082A, Pulse Gen., 250 MHz ............ 
8496B, 110 dB Step Attenuator, DC- 18 ‘GHz 
86601A, RF Plug-In, 01-110 MHz 
86602A, RF Plug-In, 1-1300 MHz. 
86631B, Aux Section (AM) 
X382A, Var Atten, 0-50 dB, 8.2 GHz-12.4 GHz 
X486A, Therm Mount, 8.2 GHz-12.4 GHz ....... 
X885A, Phase Shifter, 8.2 GHz-12.4 GHz 


TEKTRONIX 
. 35 MHz Dual Trace Oscilloscope ... 
5, 100 MHz Dual Trace Oscilloscope .... 
, 100 MHz Dual Trace Storage Oscilloscope 
, 200 MHz Dual Trace erent 
576, Curve Tracer .. ae 
7104, | GHz O° Scope frame . 
7104, | GHz O’Scope w/ (2) 7A29, 7B10, 7B15 
7613, 100 MHz Storage O'Scope w/ (2) 7A26, 7B53 .. $600 
7633, 100 MHz Storage O'Scope w/ (2) 7A26, 7B53 $650 
7704A, 200 MHz O’Scope w/ (2) 7A26, 7B70 ............. $750 
7834, 400 MHz Storage Oscilloscope --» $1000 
w/ 7A24, 7A26, 7B80, 7B85 
7903, 500 MHz O*Scope w/ 7A24, 7A19, 7B92A 
7904, 500 MHz O'Scope w/ 7A24, 7A19, 7B92A .. 
7A13, 105 MHz Differential Comparitor 
7A18, 75 MHz Dual Trace Amplifier 
7A22, 1 MHz High CMRR Differential Amplifie: 
7A26, 200 MHz Dual Trace Amplifie: 
TBS0A, 150 MHz Time Base .............. 
7TBS53A, 100 MHz Dual Time Base. 
7B70, 200 MHz Time Base 
7TB71, 200 MHz Delaying Time Base 


TEST EQUIPMENT PLUS 
(520) 575-6967, FAX (520) 575-6936 
3331 W. Bright Terrace, Tucson, AZ 85741 
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7B80, 400 MHz Delaying Time Base .. 

7B85, 400 MHz Delta Delaying Time Base 

7B92A, 500 MHz Dual Time Base ... 

TCTIN, Curve Tracer Plug-In ......... 

TDi, Digital Delay ....... 

7L12, 3 MHz Spectrum Analyzer Plug- -in 

7814, | GHz Dual Trace Delayed Sweep Sampler ..... 
AFG5101, Prog Arb Func Gen 

AMS01, Operational Amplifier Plug-In 

AMS503, Current Probe Amplifier w/ A6302 Probe. . 
DC5009, 135 MHz Universal Timer/Counter............. $5 
DC503A, 125 MHz Universal Timer/Counter............ 
DC504 Counter, 100 MHz Timer/Counter .......-.....-« 
DMSO1A, 4.5 Digit Multimeter .. peiceces 
FG5010, Prog. 20 MHz Function Generator . sselioss $1000 
FG504, 40MHz Function Generator .. ‘ wove $750 
P6201, 900 MHz 1X/10X/100X FET Probe $450 
P6202, 500 MHz 10X FET Probe. ................... .. $250 
PG502, 250 MHz Pulse Generator, TM500 series........$600 
PSS010, Prog Tripple Pwr Sup, TM5000 series ......... $675 
PSSO3A, Tripple Pwr Sup, (2) 0-20/1A, SV/1A ........... S175 
SG505, Ultra-Low Dist. Oscillator, 10 Hz-100 KH? - $675 
T922R, 15 MHz O'Scope .......... RREN ~ 2," 
TMS5006, 6-slot Programmable Power Module . . $500 
TMS506, 6-slot Power Module .. mee be) 


MISCELLANEOUS — 


Ailtech 75, Precision Automatic Noise Figure Ind ..... $750 
Ailtech 7615, Noise Generator, }OMHz-1.5 GHz ....... $225 
Biomation K-102D, Logic Analyzer w/ Eenee $550 
Calif. Inst. LOPTC, Pwr SOUsce.....ceoreseseoreseereese 800 
0-130VAC, 45Hz-SKHz, 100 Watt 
Calif, Inst. 351TC w/ 81ST, Pwr Souree ................ $1350 
0-130VAC, 400Hz, 350 Watt 
Calif. Inst. 351TC w/ 850T, Pwr. Source .................. $1700 
0-130VAC, 45Hz-SKHz, 350 Watt 
Cober LMA-1-90, Amplifier, 30 dB, | - 2 GHz, 1 W $700 
David Clark H3313, Headsets (new) w/ mouthcup ...... $85 
DDC HSR-203, Synchro/Resolver Angle Indicator ... $600 
Dranetz 606, Line Alalyzer ............... woeeatee SOLS 
EMI SCRS500-10-1110, Pwr. Sup., 0-500V @ 10A . $1200 
EMI TCR60830, Pwr = 0-60V/0-30A .. j .. $650 
Fluke 1900A, Counter .. vee $100 
Fluke 1910A, Counter ..... cesgieceenaticomncereeciae ERO 
Fluke 8050A, 3.5 Digit Multimeter so capaaesesessssciases 
Fluke 8520A, 5.5 Digit Multimeter ..... secssttsh GAOO 
Fluke 8860A, 3.5 Digit Multimeter $50 
GenRad 1432C, 3-Decade Resistor, 0-11,100 oh ree Ys] 
GenRad 1454-AH 4-Decade Voltage Divider............. $450 
GenRad 1482-E, Standard Inductor, | mH ................ $250 
GenRad 1482-L, Standard Inductor, 100 mH ............ $250 
GenRad 1482-P, Standard Inductor, | Heary 
GenRad 219M, Decade Capacitor 
Gigatronics 900/2-8, Sweep/Sig. Gen. 
2-8 GHz, opt 026 GPIB 
Heise 710A, Digital Pressure Gauge, 0 to 10 PSI ........ $400 
Heise 710A, Digital Pressure Gauge, 0 to 30 PSI ........ $400 
Heise 710B, Digital Pressure Gauge, 0 to 100 PSI ...... $675 
Heise 711B, Digital Pressure Gauge, 0 to 30 PSI......... $675 
Hickok 539B, Tube Tester «...........0... stocesiace mae 
Keithley 480 Picoammeter ..... sssscesead SOOO 
Keithley 617, Programmable Electrometer Mise _ $2700 
Manufacturers Calibration, new 6011 Cable, Manual 
Kontron LA248/8A Logic Analyzer, w/ probes ........... $750 
Krohn-Hite 3550, LP/HP/BP/BR 48 dB/Octave Filter .... $450 
Lambda LB-723-FMOV, Pwr. Sup, 0-36V at 135A .... $925 
Lambda LH1!22FM, Pwr. Sup., 0-20V at 3.3A .. $200 
Lambda LQ-521, Pwr. Sup., 0-20V at 3.3A ....c...c $250 
Narda 3293-2 Directional Coupler, 1.0-12.4 GHz ....... 
Narda 8616 Broadband Isotropic Radiation Monitor..... 
Reichert 569, Dissecting Microscope, 7X-30X ... 
Sime SS-2X, Electrostatic LOCALS .........cseressoseeesreeee 
SysDon 101, Pulse Generator 
Valhalla 4440, 4-1/2 Digit Voltmeter 
Wavetek 114, .01 Hz-1 MHz Function Generator 
Voltage Controlled Sweep/ Trigger 
Wavetck 154, Prog. Waveform Gen., .001Hz-10MHz ...... $350 
Wavetek 166, 50 MHz Pulse/Function Generator... $900 
Wavetek 182A, 4MHz Function Generator $300 
Wavetek 186, 5 MHz Phase Lock Generator............... $400 
Wavetek 2001, Sweep Gen., 1-1400 MHZ .........-s0 $750 
Weinschel 434A RF Unit 8 GHz-12GHz ..................... $650 
Weinschel 438A RF Unit .01-2GHz .. eevwereeeee SOO 
Wiltron 560, Network Analyzer, .01 to  18GHz sree $1500 
560-97NS50 SWR Autotester,(2)560-7N50 RF Detectors 


$3200 


WANTED 

Fluke 5100B Card Extenders, 420323 & 455758 
GenRad pre-1940's Test & Measurement Equipment 
Hewlett Packard Card Extenders 
Tek 7000 Series Plug-in Extenders, 067-0589-00 and 

067-0616-00 
Tek TM500 Series Plug-In Extenders, 067-0645-02 
Tek 067-0587-02 Signal Standardizer 7000 series Piug-In 
Test Equipment Catalogs, 1980's and earlier 


Write in 141 on Reader Service Card. 


NOBODY BEATS OUR PRICES 
MAESTRO 


REPLACES NOVAVISION 


PANASONIC 


WITH VOLUME 


$99 


NEW 


We stock a full line of cable 
equipment and accessories. 


PLEASE CALL 10:00 AM TO 6:00 PM E.S.T. M-F 


1-800-633-4540 
+ For ALL Your Cable Needs + 


SORRY, NO FL SALES. 


TEST EQUIPMENT cont. 


HP 204B $100; HP 204C, $150; HP 209A, 
$200; HP 651A, $200; HP 651B, $200; HP 
652A, $200; HP 653A, $250; HP 654A, $250. 
Plotters: HP 7475A six-pen RS 232, $150; 
HP 7475A HPIB, $250; HP 7470A, RS232, 
$150; HP 7035B, XY $200; HP 7044A, $400; 
HP 7045A, $400; HP 7046B, XYY, $600; HP 
7550A graphics plotter, $400; HP 7562A log 
converter, $200; HP 7560A, $150; HP 1725A, 
275MHz scope and DVM, $500; HP 1741A 
100MHz storage scope, $400; HP 302A wave 
ana., $250. A-Comm Electronics, 303-290- 
8012. 


DIGITAL STORAGE SCOPES: Philips 
PM3305 combination 2-channel 35MHz ana- 
log scope and 4-channel DSO. Fully calibrat- 
ed with 2 new probes & 60-day warranty plus 
copy of owner's manual $795. Call Rubytron 
914-937-6376 for Fax info on this truly versa- 
tile scope. 


SPECTRUM ANALYZERS: HP 8555A, 
8552B, 141T (.01-18 GHz) $1,600. Tek 
7LS/L3, 20Hz2-5MHz $1,400; with tracking 
generator $1,900. HP 3580A 5Hz-50KHz, 
1Hz RBW, adaptive sweep, tracking genera- 
tor: $790 (mech), $1,250 (LED). Excellent 
condition, warranty. Pepper Systems, 214- 
353-0257. 


SELL: HP 8640B, $1,500; HP 3580A spec- 
trum analyzer, $900; HP 7155B chart 
recorder, $250; HP 428B current meter and 
probe, $300; HP 5328A counter, $250; HP 
5363B time interval probes, $200; HP 537A 
wavemeter, $200; HP 4800A vector Z meter, 
$600; HP 461A amplifier, $100; HP 465A 
amplifier, $80; HP 4943A TIMS, $600; HP 
4944A TIMS, $600; HP 432A power meter 
cable and HP 8478A, $350; HP 59301A 
ASCII to parallel converter, $100; HP 606A 
signal generator, $300; HP 7562A log con- 
verter, $150. A-Comm Electronics 303-290- 
8012, FAX 303-290-8133. 


¥¢ AMATEUR / COMMERCIAL / AVIATION RADIO ¥& 
¥x LAPTOP COMPUTERS ¥x VIDEO CAMCORDERS ¥z 
¥ CELLULAR & CORDLESS TELEPHONES ¥x 
¥* SEALED LEAD ACID ¥ PHOTOGRAPHY*< 
* MEDICAL EQUIPMENT ¥z TESTING EQUIPMENT ¥z 


one (608) 831-3443 / Fax (608) 831-1082 


E.H. Yost & Company 2211-D Parview Rd., Middleton, WI 53562 


Orange 
County's 
Original! 


oe) 


ACP's 78th GIANT 


COMPUTER 
SWAP*XMEET 


cs unday, 


Sam-2pm 


ar 23rd 


Admission & Parking 
Shop 100's of Sellers 


in ACP's Giant Parking Lot 


HP 5340A NIXIE missing some modules as- 
is $125; Fluke 6011A with manual $500; 
Rubidium oscillators and standards, ovenized 
quartz modules, high stability, several cesium 
frequency standards also available. Inquire! 
Want “dead” cesium and rubidium units any 
condition. Reasonable repairs with free esti- 
mates! Corby Dawson 805-736-0288. 


POWER METERS WITH SENSOR: Boonton 
42AD $325; Boonton 42BD $400; Boonton 
4200 $600. AST Global Marketing, Meadville, 
PA 16335. Phone: 814-336-2138; Fax: 814- 
337-7920; E-Mail: astmrktg @ wrench.tool 
city.net 


HP 4815A Z-METERS: Sandford Associates, 
the TOTAL service specialist with the HP 
4815A RF vector impedance meter. Buy, sell, 
and restore, warranted to HP factory specs. 
Former HP factory tech/supv. with expertise, 
parts, tooling, and probe accessories. 
Tel/write: 110 Highview Terr., Hackettstown, 
NJ 07840, 908-852-7989. E-Mail: 72540. 
1345 @compuserve.com 


3.5" x 2.75" 275° x 2.75" 


' 
’ ’ 


569” 399% 


Advanced Computer Products, Inc. 


1310 E.Edinger 
Santa Ana, CA 


714-558-8813 


WANTED: TEST EQUIPMENT. We pay top 
dollar for late models of used spectrum and 
network analyzers, signal generators, sweep- 
ers, Scopes, microwave components, wave- 
guides, attenuators, couplers, splitters, etc. 
Call, fax, or send your list to: TOM at HTB 
ELECTRONIK, Alter Apeler Weg 5, 27619 
Schiffdorf, Germany. Phone: 01149-4706- 
7044, Fax: 01149-4706-7049. 


GENERATORS/OSCILLATORS: Wavetek 
145 $275; Wavetek 270 $400; Tektronix 2901 
$250; Tektronix 184 $50; Ballantine 6110A 
$100; Ballantine 6310A $250; HP 4204A; HP 
8640/001/003 $1,100; HP 8640B/323 $650; 
HP 214A $275; HP 3312A $550; Marconi 
TF2015/2 best offer. AST Global Marketing, 
Meadville, PA 16335. Phone: 814-336-2138; 
Fax: 814-337-7920; E-Mail: astmrktg@ 
wrench.toolcity.net 


TEKTRONIX 475 100MHz scope, with cart, 
manuals, probes, viewing hood and cover. 
Like new condition. Recently calibrated. $650 
OBO. 815-961-1519. 


$39” 


“29° 


Street Smart Security = 1-800-908-4737 
7147 University Avenue © Lo Mesa, CA 91941 
Send, Fax or Call Order In - Use Credit Card or Check. Fax (619) 462-0652 


Write in 214 on Reader Service Card. 


Digital Storage 


Oscilloscopes 


From $189? 
ATC modules connect to your PC printer port and 
transform it into a full-function DSO, spectrum analyzer, 
logger, & DVM. Units DC to 25MHz 


wee | Captured 
Waveforms 

Pico Tech 
ADC-200 in 

Windows 


ints) pane] O-Seope T 
Spectrum in DOS 


ATC proudly announces the addition of Pico 
Technology Ltd. products to our product line. 
Pico is based in Britain and offers a variety of 
data logging and virtual instrument modules. 
O-Scope Ip (ST 50KHz) 
O-Scope Il (DT 500KHz) 
ADC-100 (DT 12bit 50KHz) 


ADC-200/20 (DT 10MHz) 
ADC-200/50 (DT 25MHz)..... CALL 
Loggers 1-22 ch. (8-16 bit) from $99 

Shipping UPS $7.50 grnd, $11.50 (2 day) 


800-980-9806 
Allison Technology Corporation 
8343 Carvel, Houston, TX 77036 
Fax: 713-777-4746 Technical: 713-777-0401 


BBS: 713-777-4753 email: ate@accesscomm.net 
http://www.atcweb.com 


The Electronics 


We offer a complete line of 
Cellular Programming Equipment 


1 “7 WAY COPY KAT” includes Motorola EE3/9611, 96-G.E. 
Ericsson, Panasonic, Mitsubishi-Diamond Tel 5000 & 25x, 
Sony (H333), Audiovox 800, and N.E.C. P7 

$3000 buys 2 Kats with 2 sets of Cables 


1997 Special Packages For You Guy’s On The Go. 


1-Moto EE3/9611 ESN clip 1-Moto EE3/9611 ESN clip 
1-GE/Ericsson (95w40) ESN clip Package C - $800 
1-NEC 100 series ESN clip Please visit our website at: 


Package B - $1000 http://www. 
ftlauderdale-online.com/SN/default.htm| 


C-TEK Cable - Turn OK! 900 or AT&T 
3730 into a cellular monitor 


GE Ericsson - Programmable phone, modified 
& complete 


Say, 
4 vice 


1-Moto EE3/9611 ESN clip 
1-951C Moto kopy cat w/4 cables 
1-GE Ericsson (95w40) ESN clip 
1-NEC 100 series ESN clip 
Package A - $1500 


WEC ESN Clip - Programs Model #’s 110, 120, 180, 
181 : sate 


NEC ESN Clip - Programs Model #’s P700, P701, 
P760, P761 


GE, Ericsson ESN clip - Programs Model #'s G.E. 
C1700, CT550, CT750, CT800 
Ericsson Model #’s AH210 AH220, AH235, AH237, 
AH238, AH300, AH310, AH320 


OKI 900 - Programmable phone, modified 
& complete 

Chip installation only 

Chip only - 


* Call for Best Prices on Readers - EE3 Elite & Startac * 


Please call your courteous service representatives for complete details at 


(954) 974-616 


S&N Cellular ¢ 934 University Drive ¢ Coral Springs, Florida 33071 


AGREEMENT FOR PURCHASING OF CELLULAR PROGRAMMING SOFTWARE AND EQUIPMENT Purchaser agrees not to use said software and nasipraent for any 
idegal purposes. This includes line fraud, computer fraud, cellular service fraud, and any other fraudulent acts according to all federal and local laws, including 
rules of the FCC title #18, section 1029, and af Florida statutes. Ali software and equipment is sold only to qualified buyers. All software is sold for educational 
purposes ONLY!!! 
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by 
Jeff Stefan 


Part 1 


This article explains the concept of layered 
protocol stacks and provides you with interrupt 
driven serial communications routines that you 
can use in your own applications. 

Part 2 will provide you with a Data Link Layer 
protocol built from the low-level functions sup- 
plied here. The code is written using Turbo C, and 


supports transfer speeds up to 19.2K. 


Serial programming is complex 
and requires knowledge of interrupt 
level programming and your com- 
puter’s hardware. By using the 
code, examples, and concepts pro- 
vided in this article, you will under- 
stand the PC’s serial port hardware 
and be well on your way to invent- 
ing your own communications pro- 
tocols. 


Protocol Stacks 


Reliable communications proto- 
cols are complicated and can be 
difficult to program. In early net- 
works, most of the design effort 
went into hardware, and software 


Layer n 
Application Layer 


was thought of as the easy or trivial 
part. Nowadays, hardware is 
(unfairly?) considered the easy ele- 
ment and software is definitely the 
complicated part. 

In the early days of computing, 
a lot of smart people spent untold 
hours of frustration trying to get 
computers to communicate reliably. 
Along with the frustration came 
potentially vast rewards. By getting 
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Layer n 
Application Layer 


computers to effectively communi- 
cate with one another, programmers 
could draw on the unique resources 
and capabilities of the connected 
machines, creating a powerful virtu- 
al machine. 

How was all this complexity to 
be managed in order to harness the 
power of a virtual machine? Divide 
the complexity into clear cut layers 
of functionality, starting from the 
most generalized abstraction at the 
top layer and becoming more and 
more specific as the bottom layer is 
approached. 

That's the common sense idea 
behind dividing up computer com- 
munications into several layers. A 


Transport Layer 
Data Link Layer 


conceptual model of a 
layered protocol stack is shown in 
Figure 1. 

The key to understanding lay- 
ered models is understanding the 
difference between a protocol and 
interface. A protocol is an agreed 
method of communication between 
layers. An interface is defined as 
the services available from one 
layer to the next. 


Machine 1 (Client) 


Application Layer 
ReadFile(filename ) 


interface 


Physical Layer 


Mp 2 | 


Each layer in the protocol stack 
speaks exactly the same language, 
and can only communicate at the 
same layer level. This is sometimes 
called peer-to-peer communication, 
which is represented by the hori- 
zontal lines between the layers in 
Figure X. 

Layer 1 on one machine is 
exactly like Layer 1 on another 
machine, Layer 2 is the same as 
Layer 2, and so on. The services 
increase in abstraction from the bot- 
tom up, all the way up to the top 
layer. The top layer is usually called 
the Application Layer. Each Layer, 
except for the Application Layer, 
offers clearly defined services to the 
other layers. The Application Layer 
only uses services, since there are 
no more layers above it. The ser- 
vices offered to each of the layers 
are made available via Service 
Access Points, or SAPs. 

For example, let’s say that with- 
in a program you call a function 
named ReadFile(filename) in the 
Application Layer on Machine 1. 
Figure 2 illustrates a simple protocol 
stack used to implement 
ReadFile(filename). 

Assume that the actual file is on 


protocol 


interface interface 


protocol 


interface interface 


interface 


protocol 


Physical Media 


Machine 2. The Application Layer 
does not know, and does not care 
that the file is physically located on 
another machine. The Application 
Layer expects file data to be 
returned when it calls ReadFile(file- 
name), nothing more, nothing less. 
It doesn’t care about data packets, 
error checking methods, packet 
retries, or even the physical trans- 


Machine 2 (Server) 


Application Layer 
File Data 
Transport Layer 
Data Link Layer 
Physical Layer 


Serial Communications 
and Protocol Stacks: 
Why All The Layers? 


mission media. That's the job of the 
lower layers. 

The Application Layer is the 
most abstract, with each underlying 
layer becoming less and less 
abstract and more concerned with 
the actual work of transmitting and 
receiving the file. This is the idea 
behind Client/Server applications. 
The Application Layer on Machine 1 
is the Client. It just wants file infor- 
mation, and doesn't care where it 
gets it from. The Server responds to 
the ReadFile(filename) function call 
and provides the file data. 

In our model, we have four lay- 
ers. The Application Layer is the 
highest level and does not provide 
any services to other layers. Next is 
the Transport Layer. The Transport 
Layer’s responsibility is to provide 
reliable services to the Application 
Layer. It will take the file data, which 
is usually very large, and break it 
into smaller numbered segments to 
prepare it for transmission, as 
shown in Figure 3. 

The Transport Layers on both 
machines understand that the file 
data will be received in enumerated 
segments, then will re-assemble the 
data segments back into a continu- 
ous file, in the proper 
order. The Transport 
Layer must ensure that 
the data is assembled in 
the right order. 

* Some of you familiar 
with the OSI and TCP/IP 
stacks may wonder why 
there is no Network Layer 
present. This article 
focuses on single 
machine-to-machine com- 
munications. There is no 
network to deal with. 

The next layer in our 
model is the Data Link 
Layer. The Data Link 
Layer takes the raw input 
data stream from the 
Physical Layer if receiv- 
ing, or takes fragmented 
data from the Transport 
Layer if sending, and 
breaks it up into frames. 
Data Link Layer frames typically are 
partitioned into two or three parts. 
The leading part of the frame is the 
header, the middle is the payload 
data, and the trailer is the frame’s 
checksum or CRC (Cyclic 
Redundancy Check). The header 
contains different fields such as the 
frame’s sequence number, the 
length of the frame, and an 


Application Layer 


File Data 


acknowledgement byte. The frame's 
integrity is checked using check- 
sums, parity calculations, or CRCs. 
These values are usually one or 
two bytes and are placed in the 
trailer. A generic frame is shown in 
Figure 4. 

(The Data Link Layer frames 
developed in Part 2 of this article 
will be based on these three seg- 
ments.) 

Going back to the protocol 
stack, the Transport Layer data 
chunks are passed to the Data Link 
Layer. The Data Link Layer encap- 
sulates the data within a header 
and trailer, as shown in Figure 5. 
The data is now ready to be passed 
to the Physical Layer and sent 
across the transmission media. 

As you can see, the functionali- 
ty of each layer becomes more spe- 
cific and detailed as it approaches 
the Physical Layer. The Transport 
Layer simply breaks the file data 
from the Application Layer into 
smaller segments. It has no knowl- 
edge about headers and trailers, 
but it knows about the size and 
order of the data segments. The 
Data Link Layer has no knowledge 
of the specific Physical Layer trans- 
mission media. 

The transmission media could 


* Filename — : datalink.h 
escription : #defines for datalink.c 


NRA E RR ES ay 


EO! | 
#define DISABLE_IRQ3 0x00 
#define DISABLE_IRQ4 0x10 


Transport Layer 


Data Link Layer 


Payload Data 


Payload Data 


Payload Data 


be a single wire, fiber optics, a par- 
allel cable, or an RS232 port. The 
physical media may change, but 
that doesn’t affect the Transport or 
Application Layers. 

When the Data Link Layer pro- 
tocol designers decide to implement 
a new hardware interface, they 
write and install new Data Link 
Layer software. This usually con- 
sists of setting hardware register 
values. None of the other layers 
care, or are even aware of the Data 
Link Layer change. Layered proto- 
cols were invented for transparency 
and interchangeability. 

The Data Link Layer in our 
model is designed for RS232 com- 
munications and is divided into two 
sub-layers. These layers are the 
Input Queue sub-layer and the 
Message Buffer sub-layer, as illus- 


fidetine COM1_INT_ENAB_REG COM1+1 
#define COM1_INT_ID REG COM1+2 

REG COM143 
#define ef REG COM1+4 
#define COM1_LINE STAT REG COM1+5 
#define COM1_| 


#define COM2_INT_ENAB_REG 
#define COM2_INT_ID_ REG 
#define COM2_MODEM_CTRL_REG 


#define COM2_ LINE STAT_REG COM2+5 
#define COM2_MODEM_STAT_REG COM2+6 


#detine COM3_| _Ri 

#define COM3_LINE_STAT_REG COM3+5 
#define COM3_MODEM_STAT_REG COM3+6 
#define COM4_INT_ENAB_REG COM4+1 
#define COM4_INT_ID REG COM4+2 
#define COM4_LINE_CTRL_REG COM4+3 
#define COM4_ MODEM CTRL_REG COM4+4 
#tdefine COM4 LINE STAT REG COM4+45 
#idefine COM4_MODEM_STAT_REG COM4+6 


sfetameerasanssaens lll helieletehdetetll 


Payload Data 


Mit Mil |__| 


Data Link Layer 


Message Buffer 
Input Queue Gig 6 


trated in Figure 6. 

The Input Queue sub-layer is 
on the bottom and interfaces with 
the Physical Layer. Characters 
arrive from the Physical Layer and 
are placed in the Input Queue, 
which is a circular buffer. The Input 
Queue is declared as an array of 
unsigned chars, and is named 
InputQueue[MAX_QUEUE_ SIZE}. 

MAX_QUEUE_SIZE is set to 
1024 characters. Four pointers 
control characters entering and exit- 
ing the queue. The pointers are 
*HeadPtr, *TailPtr, *StartOfQueue, 
and *EndOfQueue. 

The *HeadPtr and “TailPtr act 
as the service access points be- 
tween the Input Queue level and 
Message Queue levels of the Data 
Link Layer. 

The *TailPtr places the charac- 
ters received from the UART 
receive register in the queue, and 
the *HeadPtr extracts characters 
from the queue. The *TailPtr resides 
in the interrupt service routine. 

When the *TailPtr reaches the 
end of the queue, it wraps around 
to the start of the queue. The 
“HeadPtr removes the character 
from the Input Queue and puts it in 
the Message Buffer. 

When the *HeadPtr reaches the 
end of the queue, it also is reset to 
the start of the queue. That's why 
the pointers *StartOfQueue and 
“EndOfQueue are needed. They 
hold the addresses of the start and 
end of the Input Queue. 

Functions within the Message 
Buffer sub-layer detect the mes- 


#define BAUD_300 —0x180 
#define BAUD_1200 0x60 
#define BAUD_2400 0x30 
#idefine BAUD 0x18 
#define BAUD_9 Ox0c 
#define BAUD 192K 0x06 
#define FIVE_DATA_BITS 0x00 
DAT: 0x01 


0x28 
#define SPACE 0x38 
0x00 
#define NO_BREAK 0x40 
Y jccbeen eintmatiad mine =~ ~ are 
"Mise Defines 
#define S DY 0x01 


sage frames, extract 
the header informa- 
tion, and perform 
error checking. These 
functions, along with simple 
data packet transfer proto- 
col functions, will appear in 
Part 2. 


The RS232 
Physical Layer 


The most common way of 
getting two computers to communi- 
cate is using the available RS232 
COM ports. Older PCs and a lot of 
equipment use a 25-pin connector, 
where most newer PCs use a 9-pin 
connector. A DB-25 (or 9-pin equiv- 
alent) male connector is mounted 
on the PC side. The pinouts for 
each connector are listed in Figure 
Te 

The code for this article doesn't 
use any software or hardware flow 
control, so the cable we'll use is a 
simple three-wire connection. Our 
cable consists of Tx (Transmit 
Data), Rx (Receive Data), and 
Signal Ground. The cable pinout for 
the 25- and 9-pin connectors are 
illustrated in Figures 8 and 9. These 
are the cables that go between 
machines, so they require female 
connectors. 

If you don’t have two machines 
to play with, you can make a simple 
loopback plug to test your software. 
A loopback plug is shown in Figure 
10. 


Finding the COM ports 


Like the parallel ports, the COM 
port base addresses are found in 
the PC’s BIOS table, and are stan- 
dard from machine to machine. If 
you want to quickly check the COM 
port addresses for yourself, you can 
use the trusty old DOS debug pro- 
gram. 

At the C:> prompt, type debug 
to start the program, then enter the 
dump command d 0:0400. The 

COM ports are at the beginning 

of the BIOS table, starting at 

address 0:0400, as shown in 

Figure 11. 

The COM port addresses 
start right at the beginning of 

the table at address 0:0400. 

COM1 is at address 0:0400 

with data F8 03, CON2 is at 

address 0:0402 with data F8 

02, and so on. Remember that 

the data appears in Little 

Endian format, with the least 

significant byte first, and the 

most significant byte last. 
To find the actual address of 

COM1, take the second byte, 

03, and put it in front of the 

first, F8. The resulting address 

is O3F8. Figure 12 is a table of 
the serial port base addresses. 

The values in parenthesis, such 

as 0x3f8 for COM1, illustrate 

how C needs to see hexadeci- 
mal values. 
For our data link layer C 
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Fig 7 ~~‘ DB25 Male 


Die Se 38 Od 6 (101-1215, 


OOONONDNVNONONNNNO 
OONO000000000 


14.15 16 17 18 19 20 21 22 23 24 25 


25-Pin 9-Pin 


Signal Name 

Protective Ground (see note!) 
Tx Transmit Data 

Rx _ Receive Data 

RTS Request To Send 

CTS Clear To Send 

DSR Data Set Ready 

Signal Ground 

DCD Data Carrier Detect 
DTR Data Terminal Ready 
RI Ring Indicator 


a 


on AU ft wh = 
Cok eK UW ABAaerAN Ww 


Note; NEVER use Protective Ground as a Signal Ground 


code, the base port addresses dec- 
larations are: 


#define COM1 Ox3f8 
#define COM2 0x2f8 
#define COMS3 0x3e8 
#define COM4 0x2e8 


UARTS 


The term UART stands for 
Universal Asynchronous Receiver 
Transmitter. The sending UART 
converts eight parallel bits into a 
serial data stream, and the receiv- 
ing UART converts the incoming 
serial data stream back into eight 
parallel bits. 

The most basic UART — the 
8250 — is found in the early PCs, 
XTs, and clones. The 8250 can only 
receive and transmit one byte at a 
time before generating an interrupt. 
Most personal computers — from 
the advent of the 


Machine | 


25 Pin Female 


ter. In normal operation, 
Register 0 acts as the 
Transmit Buffer Register and 
Receive Buffer Register. 
Register 0 is at the COM 
base address. For COM1, its 
address is 3F8h. If bit 7 is 
set in Register 3 (Line 
Control Register), Register 0 
also acts as the Baud Rate 
Divisor Latch LSB. 


Register 1 


Register 1 is the Interrupt 
Enable Register. Register 1 uses 
only four bits (bit 0 through bit 3) to 
enable interrupts. Bits 4 through 7 
must be set to zero. Register 1 is 
addressed by the base port address 
plus one. The data link C code dec- 
laration for Register 1 is #define 
COM1_INT_ENAB_REG COM1 + 
i 

This assumes that COM1 is the 
active serial port. If COM2 is used, 
the #define must be changed to 
#define COM2_INT_ENAB_REG 
COM2 + 1. The same holds for 
COM3 and COM4. This method 
allows you to keep your addresses 
cleanly separated if you use more 
than one COM port at a time. 

The bit that the data link layer 


DB25 Pin Connector 


Machine 2 


set to one, and the software needs 
to examine Bits 1 and 2. 

Bits 1 and 2 tell the software 
what kind of interrupt occurred. Bit 
0 just tells you that an interrupt 
occurred. If Bit 0 is zero, then an 
interrupt did not occur, and there’s 
no point in looking at the register 
any further. The address of Register 
2 in the C code is: #define 
COM1_INT_ID_REG COM1 + 2. 

By examining Bit 1 and Bit 2 
together, the data link layer can 
determine if any of the RS232 lines 
have changed (Modem Status 
Change), if there are no characters 
to transmit (Transmit Buffer Empty), 
if a character is waiting to be read 
(Char is Receive Buffer), or if an 
error condition or break occurred 
(Error or Break). 


Register 3 


Register 3 is the Line Control 
Register. This register is used at ini- 
tialization time to correctly set up 
the number of data bits, stop bits, 
type of parity checking used, and 
whether to recognize a break signal 
or not. Register 3 is addressed as 
COM1_LINE_CTRL_REG COM1 + 
3: 


9 Pin Connector 


Machine | 


25 Pin Connector 


9 Pin Connector 
Machine 2 


Rx 2 


Sig Gnd 5 
9 Pin Female 


Register 6 


Register 6 is the Modem Status 
Register. This register monitors the 
status of handshaking lines. 


Register 7 


Register 7 is the Scratch Pad 
Register. This is a register that is 
not used, and should not be used, 
since some of the early 8250s did 
not have this register. 


Register 8 


Register 8 is the Least 
Significant Byte Baud Rate Divisor 
Latch. This is really at the address 
of Register 0. 


Register 9 


Register 9 is the Most 
Significant Byte Baud Rate Divisor 
Latch. This is really at the address 
of Register 1. 


Interrupt Service Routines 


When a serial interrupt occurs, 
an interrupt handler must take tem- 
porary control of 
program execu- 


IBM AT on up — COM Port Base Address Int Num Int Level tion and 
contain a 16550 process the 
UART. 3F8h (Ox3f8) Ox0c data associated 
The 16550 can with the inter- 
store up to 14 bytes 2F8h (0x2f8) Ox0b rupt. Just set- 
before generating ting up the 
an interrupt, making 3E8h (0x3e8) Ox0c UART registers 
it better suited for 2E8h (0x2e8) OxO0b will do nothing. 
high throughput, You need an 


multitasking applications. The 
16550 can still generate an interrupt 
with one byte, making it compatible 
with the 8250. Our code uses the 
8250 set-up values to remain com- 
patible with most systems. 


interrupt service routine to do the 
work. Our interrupt service routine, 
or interrupt handler as they are 
sometimes called, is written in C. 
Most interrupt service routines 
are written in assembly language, 


-d 0:0400 


Gig 17 


0000:0400 8 03 F8 02 E8 03 E8 02- 00 00 00 00 00 00 00 00 


code depends on is Bit 0, the 


Register 4 
RxRDY bit. If this bit is set to 1, egiste 


8250 UART Registers 


UARTs are programmed via 
registers. The registers are 
accessed using input/output instruc- 
tions, base addresses, and offsets 
to the base addresses. There are a 
lot of registers, and some of them 
share double and triple duty. If you 
want to do data link layer program- 
ming, you must understand the 
UART's registers. 


Register 0 


Register 0 is a triple duty regis- 
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then the UART will generate an 
interrupt whenever a character 
enters the Receive Buffer. To set bit 
1, the C code uses #define 
RxRDY_BIT 0x01. 


Register 2 


Register 2 is the Interrupt 
Identification Register. While 
Register 1 allows the interrupts to 
happen, Register 2 indicates which 
interrupts have occurred. 

Register 2 can be examined in 
two steps. Step 1 is to examine Bit 
0, the Interrupt Pending bit. If an 
interrupt occurred, then Bit 0 will be 


Register 4 is the Modem 
Control Register. This register con- 
trols the hardware handshaking sig- 
nals RTS and DTS. It also controls 
the General Purpose Outputs. 
GP02 must be set for the UART’s 
interrupt to work on the PC. 


Register 5 


Register 5 is the Line Status 
Register. This register is used to 
monitor activity on the transmission 
lines, Bit 0 — the RxRDY bit — can 
be used by an interrupt service rou- 
tine to see if a character waiting to 
be read in the receive buffer. 


including ones written for serial 
communications. Why is our ISR 
written in C? There are two rea- 
sons. The first reason is that most 
C compilers supply the tools to 
write interrupt level function calls, 
so why not use them? Everyone 
reading and using the code in this 
article may not have access to an 
assembler. 

The second reason is that it's 
easier to write interrupt service rou- 
tines in C than it is in assembly. 
Granted, there’s more overhead in 
a C interrupt service routine, and, in 
a lot of cases, there’s no substitute 
for using assembly language. When 


handler is declared as void interrupt 
DataLinkISR(void); the function 
doesn’t return a value, so it is of 
type void. The keyword interrupt is 
placed in between the function 


return type and function name. 
There are no parameters passed 
through the function, hence the void 
in the argument list. 

There are a few additional 


| need to write an interrupt service 
routine | first write it in C, then see 
how it performs. If it works as 
expected, | keep it. If it doesn’t per- 
form well, then | rewrite it in assem- 


bly language. 

Turbo C/C++ supports interrupt 
level functions. To write an ISR, just 
insert the keyword interrupt in your 
function declaration. Our interrupt 


) ont header cheba eink nich del sheledeholohelohahshhelaleiehsiebdahahstelealalahihal 


* Filename _ ; datalink.c 
* Description : Data Link Layer serial communications 


to! F 
Note: Compile with Large or Small Memory Model 
¥ *() 1996 Jeff Stefan 


neha Oe whl etupeina ty etter WR My 


#include <stdio.h> 
#include <stdlib.h> 
#include <dos.h> 
#include <bios,h> 
#include <conio.h> 


#include “datalink.h” 


#idefine ESCAPE Oxib 
#define DEBUG 


Ysnbotazadahy abate haat atl 


ra 
void interrupt Datal inkiSR 
void interrupt (“OldISR)( 


int InitCom1( 
int biseblocant voi 
ie aera era 


e(void 
vod wl Write volunsgned char); 
fPESACRMENA CERT ER HER ER EN 


eee cere eles 

unsigned char InputQueue[MAX_QUEUE_SIZE]; 

unsigned char *HeadPtr, "TailPtr,*StartOfQueue,"EndO!Queue; 
unsigned char PicVal=0x00; 


bh debel deleted shelehollaieiohsiahduiahedelabebchdeldl 


Daou Meseags Buller and index 
unsigned char InputMsgBuff[MAX_QUEUE_SIZE]; 
int Bufldx=0; 


#ifdet DEBUG 
unsigned char D 
oor int Db t=O; 


ele 


int main() 
“int InChar=0x00; 


* Init COM1 to 9600 baud, 8 data bits, 1 stop bit, and no par- 
InitCom(); 
[Ateteeneenennnenennrnnerennnenne 


* Init the input queue pointers 


SERNS SEAR ERE NOS ENSE REE ENGADARS SD / 


HeadPtr = TailPtr = StartOfQueue = InputQueue; 
EndOfQueue = StartOfQueue + MAX. QUEUE SIZE; 


t keleinin Pace iecae alerts 

eee 

while(InChar != ESCAPE) 
if(kbhit()) 


InChar = getch(); 
WriteByte: alinChat); 


else 


if(CheckBytes()) 
ReadByte(); 

} 

} 

DisableCom1(); 
wernt Debug Count = %d\n”,DbgCnt) 

ri = ws i 
fendi ? 


ale 


* InitComPoart ; initializes COM port. 


OREPSISHARERORERNSERARRERAREER ESR OR PEARS RERRA DONTE RED EASES / 


int InitCom1() 
unsigned char PortData; 


Pratnraperenaceanknssesesesesesseyeenn 


* Set Line Control Register DLAB bit 7 
* to enable baudate initialization. 


PPR REN RET RARER EEE ERR EW EERE ERR REN 


PortData = inportb(COM1_LINE_CTRL_REG); 
outportb(COM1_LINE_CTRL_REG, SET_DLAB | PortData); 


#ifdef DEBUG 
Dbq = inportb(COM1_LINE CTRL_REG); 
#end 


| epbedlniil dub ale yin data taaduatad ae tt ee! 


* Write baudrate value to Regd nt Regi 


outport(COM1,BAUD_ 192k); 


Thoth aera hala alc hich adil ait 


" save the old interrupt service routine at INT4 


MYRHAG ERC Re EHEs RH KK Send enSReneRENE RR MSR ENanWae | 
OldISR = getvect(IRQ_4); 


[ratesibitenteneenteenerasestaatasegee 


* use setvect() to point to com ISR 


Vite an’ a catohanpet atpivarwint tare tiv t aia teatantos yd / 
setvect(IRQ_4,DataLinkISR); 


EPERPRSESCEA RARER OSROR RGR OLEATE NATI 


* Setup Line Control Reg for eight data 
* bits, one stop bit, and no 


AARRSRARREWRRERARDERRORR ROR ERHO NAH ON AM 


outportb(COM1_LINE_CTRL_REG,EIGHT_DATA_BITS | 
ONE_STOP_BIT | NO PARITY); 


#ifdef DEBUG 
Dog = inportb(COM1_LINE_CTRL_REG); 
e 


[Prmeannaarnngarennenesevendssmngneess ness 


* Set the Modem Control Register 


outportb(COM1_MODEM_CTRL_REG,Ox0b); 
ieee rricneseneres Senennennnenanneee 


“ set Int Enable Reg for rev interrupt only 


KANE AEN ERE ERED NRHA RR ER sandal 


outportb(COM1_INT_ENAB_REG,SET "RXADY): 


#ifdef DEBUG 
Dba = inportb(COM1_INT_ENAB_ REG); 
#endi 


fonssenneanacernettanne 


Ho nla bay 
PicVal = inportb(PIC); 
outportb(PIC, PicVal & |RQ4_MASK); 


#ifdef DEBUG 
Dba = inportb(PIC); 
#tendif 


[reshhashennsessaesesensinend tases ones 


* read char from port to flush input 


MUSRAPERS ORISA MAAR ESN EMSA RSRSSBR SSO SARYY 


#ifdef DEBUG 


* Db ass by inportb(Ox3t8); 


#ifdef DEBUG 
Dbg = inportb(0x3f8); 
Dbg = inportb Oxat9). // int enab 
Dbg = inportb(Ox3fb); // line ctrl 
Dbg = inportb(Oxic); // modem ctr 
Dbg = inportb(Ox3fd); // line status 
Dbg = inportb(Ox3fe); // modem status 
Dbg = inportb(0x21); // PIC 


#endif 
return(0); 


SHAS RARPROARARTHEASERRSI SAaROREEbRENEReesAneHReeenKAeGs 
* DisableCom1 : disables COM1 port. 
ads cre eeenienapabialigt agen 
int DisableCom1({) 

/AtAAR Wan Rae RR CCER ARH O Re RENN IHNEN 


* restore old interrupt service routine 


SRRRTERREARSRSRA 2G SR SEN FARE ERE ARESS ORAS / 


- setvect(IRQ_4,OldISR); 


[ritaxsieatineseanenawate 


ere! 
PicVal = inportb(PIC); 
outporth(PIC, PicVal | DISABLE_IRQ4); 


roe DEBUG 


bolas tao 
i 


return(0); 


bd hte hdhlehahehtahehsldahshaltedahahehabdabehalahdehahabahahabetahalababaidiaibabichehahihdebehahal 
* DataLinkISR : serial port interrupt service routine. 


SAEPRERRERGRARERAR GEREN LER ORU REL NYSE RE RECN NEMS RE SRE ROE 


void interrupt DataLinkISR(void) 
tmehad char InChar; 
enable(); 


InChar = COM1 
if(TailPtr == ra rendorauets) 


{ 
TailPtr = igen 
*TailPtr++ = InChar; 


ie 
; *TailPtr++ = InChar; 


#ifdef DEBUG 
DbgCnt+=1; 
#endif 


et Lh kellie lehsiedebhaheiahehehoiehehehilabale’ 


* se-enable PIC interrupts 


PI ail rcniseed Dt abnenl Uieloheled 


outportb(EO!,EOI); 
} 


[reeeneceerenvenaesnaesennnereneuesnenoonavonearessnenwesae 


* CheckBytes : checks if queue contains unread chars. Returns 
zero in no bytes in queue, else returns number 
* of chars in queue. 


brat tel tetih le irbwinrmiale Cnt sh elena Artech sLolaletnl nase le beard! J 
int CheckBytes(void) 
AG RARAAERARNE RENAE EERE EER RR ee 


* check if head pointer == tail pointer 

* if ==, no chars are in buffer: return(0); 
* num chars = abs diff from head to tail 
* return. num chars 


abpasESRUehnasensaaRigeseanneononseyenoeeTe / 


if(HeadPtr - TailPtr) 
retumn(abs(HeadPtr - TailPtr)); 
bee 
ru) 

) 


* ReadByte : reads a byte from the queue 
CREPE SERS ERE RACRARERSE SPERM EE CREME Tee eae Emenee ery 
int ReadByte(void) 


pane TREE OE EEA ERE RARER KERR TERRE RE RRR ER Re 


* check if head pointer == tail pointer 
* if ==, no chars are in buffer: return(0); 


SANTA EAANAAARORNENEAEERNEAHASERRADRARA HERRON / 


if(HeadPtr >= TailPtr) 


HeadPtr = StartOfQueue; 
retum(0); 


else 
prin" HeadPt) 
eadPtr++; 


retumo 


CEREAL TA EAA AERA EEE ERR ER TEER Ce eRe ee eR eRe eee 
* WriteByte : writes a byte out the serial port 
SUANANE CASES REAVER ENCES SCARE SREP RAPA NOREE ART e RAEN a RR An As f 
void WriteByte(unsigned char CharToSend) 


feseconstnansatereasiyes: 


* Wait for the transmit flag to clear 


ECAR ER ER EATEN ON eR RET RAE ERE e 


i aaa cat ie & 0x20) == 0) 


‘ 
PRA REREAD ROR 


* Output the ag 


cota ie © 


poem (com ,CharToSend); 
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* 


Bit7 Bit 6 Bit 5 Bit 4 


Interrupt Type Table if = 0. 


Bil7 Bit 6 BitS Bit 4 


Bit0-1 Number of Data Bits 


Bit 0 Bit 1 


0 0 = 5 data bits 
0 1 6 data bits 
1 0 7 data bits 
1 1 8 data bits 


Bit2 If 0, | stop bit, if 1, 2 stop bits 


Bit6 1=BREAK,0=No BREAK 


things you need to do to ensure that 
your ISR works correctly. You need 
to turn off the Stack Warning option, 
and you need to make sure that the 
Register Variables option is set to 
none. To set these values, select 
Options from the top menu bar. You 
can set these options in the Linker 
and Optimizations menu selections. 

One little pitfall using an inter- 
rupt service routine with an Intel 
processor is that interrupts are 
automatically disabled when inside 
an ISR. Sometimes this is okay, if 
the code is critical and cannot be 
pre-empted by another ISR. 
Usually, interrupts should be imme- 
diately re-enabled inside an ISR. 
This is done by calling the enable( ) 
macro. This macro is defined as 
asm sti, which is the assembly lan- 
guage instruction to enable inter- 
rupts. Our ISR immediately upon 
entry calls enable( ). 

One last chip must be set up 
before an ISR can work. This chip 
is the 8259 Programmable Interrupt 
Controller, or PIC. There are two 
PICs in a PC and each of the inter- 
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Register 0 
Transmit Buffer Register / Receive Buffer Register 
Bit7 Bit6 BitS Bid Bi 3 


Mag, ir 

‘ sere 

be, 5 oe 
i, 

“ ‘ “ 
* ene 
. er 

wy 

Pee ee] eee | | . 
¢ 3 x ss ¥ cat *,. Wy Ae 

; 


Register 2 
Interrupt Identification Register 
Bi3 Bit2 Bitl Bit 0 


Interqupt 
Type Table 


Bit® — If =0, interrupt occured. If = 1, interrupt occured 


Bit 2 Bitl Type 
0 0 Modem Status Change 
1 Transmit Buffer Empty 
0 Char in Receive Buffer 
1 Error or Break 
Register 3 
Line Control Register 


Bit 3 Bit 2 Bit | Bit 0 


See | | 


Bit 2 Bit | Bit 0 Bit7 


Bit 2 


Bit3-5 Parity 
BitS Bit4 Bit3 
0 0 © NOParity 
0 © 1. ODDParity 
0 1 1 EVEN Parity 
1 © t MARK 
1 1 1 SPACE 


Bit 7 Divisor Latch Access Bit (DLAB) 
If =0, Normal Operation 
f = 1, Baud Rate Divisor Latch 


rupt requests — IRQO through 
IRQ15 — are wired to the PICs. 

In order to get an ISR to run, a 
bit corresponding to the ISR must 
be set in the PIC. This is done by 
writing a mask value to address 
0x20. One common mistake when 
writing ISRs, especially in embed- 
ded systems programming, is to for- 
get to set the PIC. 

Another common mistake is to 
forget to reset the PIC after an 
interrupt occurs. This is done by 
writing an End of Interrupt, or EO! 
to address 0x21. If this isn’t done, 
then your interrupt service routine 
will run one time, and one time only. 
Resetting the PIC is done within the 
ISR. In our ISR, this is done by the 
outportb(PIC,PIC) instruction. 

If this seems like a lot of com- 
plicated grunt work, you're right. But 
it's worth taking the time to become 
familiar with the PC’s hardware. It 
aids in your mastery of the 
machine. It allows you to control the 
computer, and not vice-versa. 
Here’s the checklist for installing an 
interrupt service routine: 


Bit4-7 Unused (always set these bits to 0) 


Register 1 
Interrupt Enable Register 


Br6 8 BitS Bit4 Bit3 Bit2 Bil 


4 Break 


} BitO RxRDY When set to |, generates interrupt when char is in Receive Buffer Register 
Bit 1 TBE When set to 1, generates interrupt when char is ready to xmit in Transmit Buffer Register 
Error/Break When set to 1, generates interrupt whenever a parity error, framing error, break, or overrun 


h] Bit3 Modem Status When set to 1, generates interrupt whenever any RS232 input line changes 


1. Write the baudrate values to the 
UART. 

2. Save the old ISR at the interrupt 
vector and install the new COM 
ISR. 

3. Set up the UART’s Line Control 
Register to the desired control 
values (data bits, parity, etc.). 

4. Set the UART’s Interrupt Enable 
Register to enable the receive 
interrupt. 

5. Set the bit for the ISR in the PIC 
register. 


Low-Level Functions 


The Input Queue sub-layer 
functions are InitCom1(), 
DisableCom1(), CheckBytes( ), 
ReadByte( ), WriteByte( ), 
and the interrupt service rou- 
tine DataLinkISR( ). The key 
data structure is the array 
InputQueue[MAX_QUEUE_ SIZE], 
and its associated pointers. The 
function InitCom1( ) initializes 
COM1 to 19.2K baud, 8 data bits, 1 
stop bit, and no parity. 

A function to initialize COM2 
can be easily written by substituting 
the COM2 definitions in place of the 
COM1 definitions. 

DisableCom1( ) restores the 
original interrupt service routine and 
restores the original PIC value. The 
CheckByte( ) function checks to see 
if any characters are in the 
InputQueue. The ReadByte( ) func- 
tion extracts a character from the 
input queues using the *HeadPtr. 
The WriteByte( ) function sends a 
character out the serial port. 

The InputQueue array pointers 
are initialized by setting HeadPtr = 
TailPtr = InputQueue. This sets the 
pointer addresses to the start of the 
InputQueue array. The 
EndOfQueue pointer is initialized to 
StartOfQueue + 
MAX_QUEUE_ SIZE, effectively set- 
ting EndOfQueue to the ending 
address of InputQueue. 

The function that does most of 
the work is the com port initializa- 
tion function InitCom1( ). This func- 
tion sets up the UART registers, 
saves the original ISR, installs the 
new ISR, and sets up the PIC to 
recognize the newly installed ISR. 
Read the comments in the code list- 


Bit 0 


ing for InitCom1( ) for step by step 
details. 

You will notice that a debug 
variable, named Dbg, appears fre- 
quently in the function and through- 
out the code. When | develop inter- 
rupt service routines and code that 
involves accessing and controlling 
the PC’s hardware, | always use 
one or two debug variables to 
examine the contents of the hard- 
ware’s registers, especially just after 
writing to them. That way it’s easy 
to verify that the registers are set 
correctly when stepping through the 
code in a debugger. This is espe- 
cially handy when trying to set the 
PIC to recognize a newly installed 
ISR. 

The other debug variable used 
is DbgCnt, which resides in the 
DataLinkISR( ) interrupt service rou- 
tine. This is the easiest way to see 
if your interrupt service routine is 
being called. Every time the ISR 
runs, DbgCnt increments by one. 
When the program terminates, the 
value of DbgCnt is printed, telling 
you how many times the ISR was 
called. 

If DbgCnt is zero, then your ISR 
never ran, so it may not be installed 
at the right address or the PIC may 
be set up incorrectly. If DgbCnt is 
one, then your ISR ran one time 
only, so you probably didn't re- 
enable the PIC interrupt correctly. 
It's amazing what a simple counter 
can tell you! 

The heart of the Input Queue 
sub-layer is the DataLinkISR( ) 
function. This is the interrupt service 
routine that reads characters from 
the physical layer, which is the 
UARTS receive register. Here’s the 
ISR code: 


void interrupt DataLinkISR(void) 
{ 
unsigned char InChar; 
enable( ); 
InChar = inportb(COM1); 
if(TailPtr == EndOfQueue) 


{ 

TailPtr = StartOfQueue; 
*TailPtr = InChar; 

} 


else 


{ 


Register 4 
Modem Control Register 


Bit 7 Bit 6 Bit 5S Bit 4 Bit3 Bit 2 Bit 1 Bit O 


Local 
Loop GPol | RTS 
Back 


DTR (Data Terminal Ready) If set to 1, DTR line goes high, if set to 0, DTR line goes low 


RTS (Request to Send) If set to 1, RTS line goes high, if set to 0, RTS line goes low 


GPO1 (General Purpose Output 1) User definable output 


GP02 (General Purpose Output 2) User definable output 


LL (Local Loopback) If set to 1, enables loopback function 


Always 0 


Register 5 


Line Status Register 
Bi7? Bit6 BitS Bit Burd Bit2 ~~ Bitl Bit 0 
Bit 0 RxRDY If=1, char is ready to read in buffer (Register 0). If = 0, no char in buffer 


Bit 1 If = 1, overrun error occured 


Bit 2 


If = 1, parity error occured 


Bit 3 If = 1, framing error occured 


If= 1, BREAK detected 


If = 1, transmit buffer is empty and ready for another character 


If = 1, transmit buffer is flushed 
Always 0 
Register 6 

Modem Status Register 


Bit7 Bio BirS Bit Bit3 Bu2 Bil Biro 


State 


If = 1, CTS line changed since last read 


If = 1, DSR line changed since last read 
If = 1, RI line changed since last read 
If = 1, CD line changed since last read 
Indicates state of CTS line 
Indicates state of DSR line 
Indicates state of RI line 


Indicates state of CD line 


*TailPtr++ = 


InChar; 


and only then is the character 
placed in the queue. The TailPtr 
then advances to the next queue 
position. Finally, the 8259 PIC is re- 
enabled by the outportb(EO!I,EO!) 
function. 

Characters are extracted by the 
ReadByte( ) function, which is very 
simple. The code for ReadByte( ) is: 


| cae OLSON: 
} 


As you can see, the‘ISR is 
short and relatively simple. Upon 
entry, interrupts are re-enabled by 
calling enable( ), then a character is 
read from COM1. Before the char- 
acter is placed in the queue, the 
TailPtr is tested to see if it’s at the 
end of the queue. If it is, then the 
TailPtr is reset to StartOfQueue 


int ReadByte(void) 
if (HeadPtr >= TailPtr) 


Bit7 Bit 6 BitS 


fi ite ete 


Bit 7 Bit 6 BitS Bit4 


Bit? §=Bir6o = §=6—BitS == Bid 


{ 
HeadPtr = StartOfQueue; 
return(0); 


else 


{ 
printf(“%c”, *HeadPtr); 
HeadPtr++; 


return(0); 


On entry, the HeadPtr is tested 
against the TailPtr and is set to the 
StartOfQueue if it’s out of bounds. 
The extracted character is printed 
and the HeadPtr is advanced to the 
next character in the InputQueue 
array. 

The CheckByte( ) function cal- 
culates the difference between the 
*HeadPtr and *TailPtr to determine 
the number of characters in the 
buffer. The WriteByte( ) function 
reads the Line Status Register 
(Register 5) and checks if the trans- 
mit buffer is empty by performing a 
logical and with Bit 5. If Bit 5 is set 
to one, then the transmit buffer is 
ready to send another character. 


Register 7 
Scratchpad Register 


Bir 4 


Register 8 (Resister 0) 
LSB Baud Rate Divisor Latch 


Bit3 


be Leck tea,” besked 


This is the Least Significant Byte value used to set the 8250 baudrate, 
Register 8 is accessed by setting bit 7 of the Line Control] Register (Register 3) to 1. 


Register 9 (Resister 1) 
MSB Baud Rate Divisor Latch 


Bit3 


@SAm 2 me 


This is the Most Significant Byte value used to set the 8250 baudrate. 
Register 9 is accessed by setting bit 7 of the Line Control Register (Register 3) to |. 


Baud Rate Divisor Latch Values 
Baud Rate Latch Value 


Bit3 Biu2 Bitl Buo 


Bi2 Bil Bid 


Bit2 ~—- Bit 1 BitO 


The outportb(COM1, CharToSend) 
function sends the new character 
out the serial port. 

That's it for the lowest level of 
the Data Link Layer. With these 
functions in place, frames can be 
built and detected, and protocols 
can be developed to support high 
level functions such as file transfer, 
remote procedure calls, and 
client/server applications. 

These simple functions are the 
mortar that hold virtual machines 
together. The example program, 
datalink.c, and its associated head- 
er file datalink.h, allows characters 
to be received and transmitted 
between machines. You are encour- 
aged to experiment with the code. 
The code is left intentionally sparse 
so you can easily modify it. 

In Part 2, we will build frames 
from the InputQueue based on the 
read/write functions, evaluate vari- 
ous error checking methods such 
as checksums and CRCs, and build 
a simple protocol that you can use 
to transfer data packets from 
machine to machine. NV 
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ELECTRONIC TEST EQUIPMENT 
BOUGHT & OLD 


Alltech 360011, Frequency Syn. .01-2GHz ........... $1,000 HP 86250C, RF Plug-in, 8-12.4GHz .....-..0cecesees 

Anritsu ME645A, Microwave Radio Test Set .......... $1,000 HP 86260A, AF Plug-in, 124-18GHz ...........0.00. $400 
Argosystems AS210, Frequency Calibration System . . . $3,500 HP 86408, Signal Gen., .5-512MHz, Opt.3 .......... $1,000 
Balco 911A, Frequency Response Analyzer (unused) .. ... $400 HP 654A, Signal Gen. 10-520MHz AM/FM ........... $500 
Ballantine 1627A, Scope Calib., with/acc. heads ...... . $1,000 HP 8656A, Signal Gen., .1-990MHz, AM/FM, HPIB ... . $2,000 


COUNTERSURVEILLANCE 
MANUFACTURER 
ce tap — lh Bo" | 


DETECTOR Pe SAE TRANSMITTER 
DETECTS: Bw. (oer fo DETECTOR 


Boonton 25A, Power Meter Calibrator ........-.-..06. $350 HP 8660A/100, Synth. Gen. Mainframe ..........- $650 . 2 “ 
Boonton 4200, Power Meter, w/Detector, 100KHz-18GHz . $800 HP 8660C/100, Seah Fred Gon Mathers eae $1,200 * Radio Frequency . DETECTS: 
Boonton 42BD, Microwattmeter .2MHz-7GHz .......... $300 HP 8660C/86603A/86632B, Freq. Syn., 2.6GHz, Taps * Body Wires 
peare cle. 0 Stender... gpa Mg ae * Series and Parallel Taps F 3449" 49 | + FM Wireless Mics 
Boonton S2A, RF Millivoltmeter wiProbe "$00 HP 86601A, RF Plug-in, 110MHz ...... "$250 * Line Impedance Taps * AM Transmitters 
Bruel & Kjaer 1612, Bandpass Filter . ; HP 866028, AF Plug-in, 1S00MHz .... . . $600 * Extension Phone elaners * UHF Transmitters 
Cushman CE24B, Frequency Selective Volimeter .... $800 HP 86603A, AF Plug-in, 1-2600MHz, Opt. 02 .. . $1,500 
Datron 1062, Digital Multimeter .........2.cssecseee $650 HP 86632B, Modulation Plug-in ...........eeeeeeuee $400 
DDC SR-400, Syncro Resolver Simulator ............- $400 HP 8683A, Signal Gen. 2.3-6.5GHz, Opt 1,2 ......... $1,500 


AI-5500 Compcere Sarery System 379°: 
DETECTS: 


+ All Phone Taps and Extension Phone Listeners 
* All Body Wires, Wireless Mics, AFM and UHF Transmitters 
DEFEATS: 
* All Body Wires, Transmitters and Distance Microphones 
with its built-in white noise generator 


Dolch COLT300, Logic Analyzer w/Ext. Chassis & Pods . . $800 HP 8750A, Storage Normalizer ............00cessees $250 
DR Thiedig MILLI-TO2, Ohmmeter, HP 8821A, Medium Gain Bank Amp 
1 Milliohm-2 Terraohims ... 6. ee cee ene en eens $400 HP 8901A, Modulation Analyzer... ... 6-666. cece eee $4,600 
Eaton 380K 11, Synthesizer, 1-2000MHz HP B901A, Modulation Analyzer, Opt.004 ........... $4,200 
EBON GR NES fic selcvesapscnecenscesuen $2,500 HP 8903A, Audio Analyzer. ............eeceneeres $2,700 
EIP 371, Source Locking Microwave Counter, .18GHz . . $1,500 Keithley 192, Programmable DMM, 6.5 Digits, HPIB $600 
EIP 578, Source Locking Microwave Counter, Opt.06 .. $4,000 Keithley 261, Pilo Amp. Source (unused) .............. $300 
i hagebinenghe ett ern ere - $650 Keithley 614, Electrometer ..........05+ .» «$700 
j - $400 Keithley 616, Digital Electrometer $500 

. $600 Keithley 619, Electrometer, 5.5 Digit $800 
Fluke 5108/02/05, Calibrator ........+...+4 + $4,000 Kepco ATE-100-1M, Power Supply, 0-100V, 0-1 amp (new) $200 
Fluke 5102B/03/05, Calibrator, Same as 51008 ....... $3,500 Leeds & North 1091, Capacitor Decade, .001uF-tuF .... $150 
Fluke 5200A, Programmable AC Voltage Standard HPIB $1,600 Marconi 2955, Radio Comm. Test Set, OCXO 
Fluke 540B, Thermal Transfer Standard ........---..+ $700 Maury Micro LT105, Thermal Converter ............0. $100 
Fluke 60608, Signal Gen., 10KHz-1050MHz, Micro-Tel SG800, Swept Signal Generator .1-18GHz .. . $1,000 


TRVD-S900 TrawsmTTER / Tare RECORDER 
& Viveo DETECTION SysTEm 
DETECTS: 


HIE (UIE) cscercenncshrneeonsrotisener: $4,000 Narda 792FF, Attenuator, 2-12.4GHz 0-20dB ......--+. $100 * Body Wires » FM Wireless Mics s495°° 
Fluke 8500A, Digital Multimeter 6.5 Digits, DC Only ..... $250 North Atl 540/10, Resolver Synchro Bridge ............ $600 + AM Transmitters * UHF Transmitters 
Fluke 8502A, Digital Multimeter, AC, DC, Ohms ........ $300 phillips 3211, Scope, 1SMHz 2Ch. .........cecceeees $200 


* Tape Recorders * Video Equipment 


Fluke 8505A. Digital Multimeter, AC, DC, Ohms $400 PMaO6. NE Dab MS ne , : 
ee a pon Alerts User By Vibrating and/or luminated LEDs 


PMI 1018B, Peak Power Meter... .....---. seer esees $350 
Polarad 1105 E-L, Sig. Gen., 1020A Mod., .8-2.4GHz .. .. $300 


Polarad 1207, Signal Source 3.8-8.2GHz .........+..+ $200 

Seo Polarad ny cosas pa ae Dig. Storage 1400 WSS-100 Wireless SURVEILLANCE SYSTEM ; = 
Polarad A ator 20HZ 2OKHZ «2... cece eens 
Racal Dana 1515, Delay Pulse Generator ...........-. $500 Sees & Hears EveryrHinc! 649 | 


FEATURES: 
* 2.4 GHz Video / Audio Transmitter 


+ 4 Channel Receiver + 300’ Transmission Range pf esas 
* Black & White CCD w/ Auto-iris Lens * 410(H) TV Line Resolution 
«FCC Approved Frequency 


Send $6.00 Items May Be Purchased by Certified Check, Money Order or C.0.D. 


Ooo AMERICAN INNOVATIONS, INC. 


113 ROCKLAND CENTER ~ SUITE 315 - NANUET, NY 10954 


Racal Dana 1992, Universal Counter, High Stab. HPIB . . . $600 
Racal Dana 9082P, Signal Gen. 1.5-520MHz AM, FM ... . $800 
Racal Dana 9303, True RMS AF Level Meter .......... $650 
Racal Dana 9515, Universal Counter, HPIB, Opt.41 ..... $200 
Sencore TF30, Super Cricket Transistor Tester ......... $200 
T.B.E. 208, C, . Meter, 1fF-10uF, InH-10H_ ............ $300 
Tek 11302, Scope, SOOMHz wi/(2) 11A71 Plug-ins ..... $2,000 


Tek 1401/324, Spectrum Analyzer, .1-500MHz .....»-.. $300 
HP 1124A, 100MHz Active Divider Probe, Unused Tek 178, Linear IC Test Fodure, For 577 ........-+---- $300 


HP 117A, VLF Comparator ....... 66.00 eeees Tek 2213A, Scope, 60MHz Dual Trace ...... 
HP 11971K, Waveguide Mixer, 18-26MHz, 85698 Tek 2215, Scope, 60 MHz Dual Trace ... 


HP 141T, Spectrum Analyzer Mainframe ............ ++ 
HP 1725A, Scope, 275MHz, Dual Trace, DMM .......... Tek 2246, Scope, 100MHz, 4 Ch. Cursors 


Tek 284, Pulse Generator ....... . $350 
Lag econiere eel O OR a Tek 318, Logic Analyzer, with Pods $900 Vouce: (914) 735-6127 - Fax: (914) 735-3560 Ej Fad 
, Scope, 100MHz » OMIM 0.252200. Tek 336, , SMHz Storage wa " . Sm = 4 qvs 
Hp 1744A, Scope, Storage, 10MPiz, Dual Trace That see ocmce bea oc a a HTTP://WWW _SPYSITECOM - E-Man: AMERICAN@SPYSITECOM rd 
te 181GN1616A Lage ed Sede $ig0. Tek 4658, Scope, 100MHz, Dual Trace «ees. $500 
cova rent ig ae og T caee 
— Tek 4, Scope, OMe Dual Trace, Sige . weve $000 Write in 216 on Reader Service Card. 
"B00 Tek 466/0M44, Scope, 100MHz, Storage,OMM .,...... $650 
Tek 475, Scope, 200MHz, Dual Trace ..............05 $600 
Tek 475/0M44, Scope, 200MHz, Dual Trace, DMM ...... $650 
$200 


Tek 624, XY Monitor... 6... eee eee e eee e ee weeeeees 

Tek 7104, Scope w/(2) 7A29, 7B10, 7B15 . ee 

5 Tek 7CTIN, Curve Tracer Plug-in. ...... 
/ Tek 7D20, Programmable Digitizer Pl ....... 

He Sou, Mtn, 2h 200 Wak <---> Edy oR TLS TENG Specm Aye, HEGRE 

HP 432A/478A, Power Mir, Cable, Mount, jaa Aslinenah =e lel 


TEST EQUIPMENT cont. BMI 4800 power monitor $2,395. Dexis 612- 


944-7670. 
NARDA 66A3A peak power meter $75; Orbit 
AL-4006-3 positioner programmer $500; HP 3490A 5-1/2 digit multimeter $200; HP 
Tektronix 464 100MHz storage oscilloscope 8016A word generator $250; HP 8552A IF 


TUENUM ECG AU cet Peas bins sein debs $250 _ Dig. Storage ...-......- 2... esesseseseeenees $3,000 ; lug- HP 8552B IF plug-in $400; HP 
Sear Tek 7S12/S6/S52/S53, TOR Sampler ........2.-0+: $2,000 $450; Tektronix 466/DM44 100MHz storage plug-in $300; plug 
Agee Power Mtr, Dit OO ng 22277777 SFR) Tek AMSOI, Operational Amp Plugin «+. +es es esos. $150 oscilloscope $550; Tektronix 475 200MHz  8553B AF plug-in $250; HP 8683D 2.3-13.0 


** $4700 Tek AMS03, Current Probe Amp ........0e0+eee0e0 es $400 
_. $800 Tek DAS9200, Digital Analysis System, w/Pods ........ $300 
$1,000 Gunton DaRvenaeees bes 
HP 5004A, Signature Analyzer ..... $100 Counter/Timer TM500 ... 6... cece neces 

HP 5328A, Universal Counter, 500MHz, HPIB .. . aa Tek DCS505A, Frequency Counter, DC-225MHz .......-- $300 
HP 5334A, 100MHz Universal Counter, HPIB......... $1,200 Tek DCSO8A, Counter, 1.3GHz Opt.01 ............00 $500 
HP 5335A, Frequency Counter, 11 1 Digit Opt 10.040 | $1,000 Tek OMS02, Multimeter TMS00 Modular System ........ $100 
HP 5340A, Frequency Counter, 18GHz.............++ $809 Tek FG502, Function Generator, .1-11MHz ...........- 

HP 5340A, Frequency Counter, 18GHz, LEDs, HPIB . . . $1,200 Tek MR501, XY Monitor Scope .......... ‘ 
HP §341A, Counter, 10Hz-4.5GHz LEDs & HPIB ....... $700 Tek P6020, Current Probe, Amp, Kit . . . 
HP 5342A, Frequency Counter, 10Hz-18GHz, Opt.001 . $1,800 Tek P6021, Current Probe, 6MHz (new) 


HP 436A/022, Power Mtr,, w/8481A, HPIB 
HP 4800A, Vector Impedance Meter . 
HP 4815A, Vector Impedance Meter . 


oscilloscope $450; Tektronix 475A 250MHz GHz signal generator $3,800; HP 8742A 
oscilloscope $550; Wavetek 145 pulse/func- reflection test set $200; HP 8900B peak 
tion generator $250; Wavetek 270 function power calibrator $150; HP 37203A HP-IB 
generator $800. Credit cards accepted. Call extender $250/pair; HP 59401A bus analyzer 
or fax to request list of other equipment. Jim $450; Marconi TF2012 UHF signal generator 
Stevenson, Phone: 908-722-6157, Fax: 908- $150. Credit cards accepted. Jim Stevenson, 
722-6391. Phone: 908-722-6157, Fax: 908-722-6391. 


HP. Counter, 10Hz-18GHz, Tek P6045, FET Active Probe ........ 
Ro wre apy tet haahat Gahan $3,000 Tek P6046, Diflerenial Probe Kit... 
HP 5345A, Universal Counter ...........sceeeeeeeee $450 Tek P6202A, FET Probe Kit, 500MHz, Unused aarcctes 
HP 54100A, Scope, 1GHz Digital, 100 GS/s ......... $3,500 Tek P6452, Data Acquisition Probe .........--..seeees $25 
HP 54200A, Digital Storage Scope, Tek P6464, Pattern Generator Probe, New in Box ........ $25 
Dual Trace, 200/MGIS . 0... cc cece cece eee a Tek P6465, Pattern Generator Probe, New in Box ........ $25 


HP 6177C, DC Current Source 0-50, 0-500MA ........ Tek PSS03A, Dual Tracking Power Supply, TMSO0...... . $200 
HP 6920A, Meter Calibrator .............455 vad Tek S3, Sampling Head... . 2... 6s eee e eens $100 
HP 779D, Directional Coupler, 1.7-12.4 GHz .......... Tek S5, Sampling Head «2... 6... cece cence eee rece $100 


HP 8002A, Pulse Generator, SHZ-10MHz ............ FEE SOUT SOONG, GUE severe ccccscccspecces’lns $200 
HP 8015A, Pulse Generator, .1Hz-5OMHz, 30V Tek SC502, Scope, 15MHz, Dual Trace ............... poe 


HP 8018A, Serial Data Generator .........--++5-005+ » petty so mebayrety an ve rd poo ) --s0-5 
HP 8165A, Source, ek . Sig. Gen. SHz- ae ae 
foun ee oes eames eae “$1,800 Tek SG503, Sig. Gen. 250KHz-250MHz... 
HP 8350A/86290C, Sweep Gen. 2-18GHz HPIB ...... $4,800 Tek 1202, Scope, LCD Handheld ... 
HP 8410B/8412A/8411A, Network Analyzer, .11-12.4GHz . $600 Tek TG501, Time Mark Generator .... . 
HP 8443A, Tracking Gen., 100K-110MHz LED Display ...$400 Tek TM503, Mainframe 3 Slot, TM500 . . 


TECHNICAL, INC. 


si fees: Stocking Distributor 


HP 84458, Spectrum Automatic Pre-Selector ... . . $400 Tek TR503, Tracking Gen. 1-1800MHz for 492, 4,6 .... $1,000 
HP 8484A, Power Seis CPS ee Meee $400 Wu-Data 5110, Semiconductor Tester, In/out Circuit... . $250 Batteries 
HP 8552B, Spectrum Anyz., IF Section . ........ 5.6565 $400 Wavetek 1002, Sweep/Sig. Gen. 0-500MHz w/Markers . . . $350 
HP 85538, Spectrum Anyz., RF Plug-in, 1KC-110MHz . . = bey rad ach hind red Meter Be 
HP 85538/8552B, z.141T 1BGHZ Opt. 01,05... .sccsesececweeeeenees C in C Pri 
1KC-110MHz sweetie pais ae saaeenentd $1,000 Wavetek 144, HF Sweep Gen. .0005Hz/10MHz ......... $200 a or ompetitive ricing 
HP 8555A/8552B, Spect. Anyz., 141T System, Wavetek 145, 20MHz Pulse/Function Generator ........ $300 
RIMAR sie ano caa ebb one dada acene + op-caeale $1,600 Wavetek 154, Programmable Wavetorm Gen. 
HP 8556A, Plug-in, Spectrum Analyzer, 20Hz-300KHz ...$300  .O01HZ-10MHZ ... 0... s ev eeeeeseeeeereeesees $350 
HP 8557A/180TR, Spectrum Analyzer, .01-350MHz . ... $1,000 Wavetek 166, SOMHz Pulse/Function Gen. ............ $800 


HP 8558B/180TR, Spectrum Analyzer, .1-1500MHz . . . . $2,000 Wavetek 2002A, Signal Gen. Sweeper, 1-2500MHz ... . $1,000 
HP 8559A, Spectrum Analyzer, 10MHz-21GHz $3,000 Wavetek 452, Filter, Dual Hi/Lo, 1Hz-10KHz . . .. $450 
Mainframe $5,000 Wavetek 750, Phase Meter ..... 2.2... 05. eens 
$4,000 Wavetek 7530A, FFT Spectrum Analyzer 0-100KHz 
$400 Wavetek 8501, Peak Power Meter, 30MHz-18.5GHz .... 
HP 86218, RF Draw, with 86350A, 8-12.4GHz, 8620C ... $400 Wavetek 859, Programmable Waveform Gen.......... 
HP 86222B/H69, AF Plug-in, .014GHz ...........-. “$1,600 Wavetek 907, 7-11GHz Signal Generator ............. 
HP 86241A, RF Plug-in, 3.2-6.5GHz ......-- 6-6 seers $400 Wiltron 560A, Network Analyzer, HPIB .............-. 


= 
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Receiver & Transmitter Packs ¢ Laptops, Camcorder, Cellular 


Sealed Lead Acid, Lithium, & More 


Immediate Delivery ¢ Custom Assemblies ¢ Technical Support ¢ Full Production Facilities 
301 Central Park Drive ¢ Sanford, FL 32771 
(New Location, Same Owner!) 


Fax 407-321-3208 800-346-0601 
email - tnrbattery@aol.com Web - http://www. batterystore.com 


PHELPS INSTRUMENTS 


2631 Hillside Ave., Norco, CA 91760 * 909-279-7347 


Write in 119 on Reader Service Card. 


WANTED! TEST equipment. We pay top dol- 

lar for used scopes, generators, analyzers 

from HP, Tektronix, and others. Call Charles 

ps ed for immediate quotation. 1-800-432- 
4. 


MARCONI 2022A synthesized 1-1000 MHz 

AM/FM/phase signal generators, LCD dis- 

play, high stability time base, accurate micro- 

processor corrected modulation and output 

por $1,500. 716-763-9104 or 716-661- 
64. 


FILMOHM 7147 step attenuators 1-110 dB, 
0-250 MHz, 75 ohms, $80; Honeywell 1858 
Visorder with plug-ins, $600; Grayson Stadler 
1701 audiometer, $300; GR1925 multifilter, 
$400; HP140T, 85548, 8553B spec. analyz- 
er, $1,500; HP 8016A, word generator, $500; 
HP 8018A serial data gen., $500; HP 8006A 
word gen., $150; HP 8406A comb. gen., 
$500; HP 2225A, printer HPIB, $100; Phillips 
6672A 1GHz counter $450; EIP 371 source 
locking counter 18GHz, $1,200; Pulse 
Instruments P| 5800A data generator, $800. 
A-Comm Electronics 303-290-8012. 


SPECTRUM ANALYZER, .01 to 40 
GigaHertz. Mixers and transition included. 
Scanwidths 1KHz to 2GHz. Bandwidths 
300Hz to 1000KHz. Phase-locked tuning. 
Linear & logarithmic. Systron-Donner 762-2A. 
$1,495. Only 5 left. Quantity discounts. 
Warranty. Calibration. New probes. Repairs. 
Loaners. Degreed engineers. “Super 
Cushion” packing. Manuals. VISA/MC. “Don't 
get bumed in a tailgate deal,” call Gary N6ZD 
at Technical Services & Materiel 408-385- 
0301, 408-385-7519, FAX 408-385-0261, 
GaryN6ZD @ aol.com 


ANALOG METERS: Fluke 896A $450; Fluke 
428B DC clip-on milliammeter $150; Fluke 
893A $125; Fluke 891A; Simpson 265 $60; 
Fluke 8300A01/02; Millivac AN/VRM 145B 
$50 (no probe); North Atlantic 321A $150. 
AST Global Marketing, Meadville, PA 16335. 
Phone: 814-336-2138; Fax: 814-337-7920; E- 
Mail: astmrktg @wrench.tool city.net 


ASHCROFT 1327D 10,000 psig portable 
gauge comparators includes pump, 4 test 
gauges, and all accessories, new $1,000 ea., 
4 available. Call 609-678-8691. 


WANTED: BRUEL & Kjaer 4153 artificial ear, 
microphones, couplers, connectors, cables, 
etc. for acoustics. Fax info to James Welsh at 
616-396-0092 or mail: 225 W. 30th St., 
Holland, MI 49423. 


Top Quality Reconditioned | 


Electronic Test Equipment © 


ae ad > 
mf 


Hewlett-Packard ¢ Tektronix ¢ Fluke * Wiltron a 


BOUGHT & SOLD : 


Test Equipment Wanted 


Looking for Test Equipment Manuals? 
Contact: Manuals Plus (801)882-7188 * Fax (801)882-7195 


Corporate Offices 
P.O. Box 1762 
San Mateo, CA 94401 


285 S.W. 41st St 


Seattle, WA 206-251-6653 
Renton, WA 98055 
415-579-1711 © Fax 415-579-5777 
http://www.b ellelect.com — 
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” Electronics 


Bac olnig "aN 


Write in 42 on Reader Service Card. 


SELL: TEKTRONIX PG508 generator, $400; 
Tek P6046 differential probes $250 ea.; HP 
1335A XY display scopes $250 ea.; Fluke 
5205A amplifier, $1,000; chart recorders, HP 
7155B, $300; HP 7100BM, $300; HP 740A 
voltage std., $200; HP 8405A vector volt- 
meter, $500; Leitz Wetzlar microscope illumi- 
nator, $200; Tektronix 2215 scope, $450; 
GR1001A signal generator, $200; GR1234 
VSWR meter, $150; HP 250B RX meter, 
$300; HP 3586B selective level meter, $800; 
Tektronix 335 portable scope, $400. A-Comm 
Electronics, 303-290-8012 fax 303-290-8133. 
E-Mail: ACOMM @woridnet.att.net 


WATT METERS: B&W 334-A includes 1KW 
dummy load $79; Triplett 360-G $24.50; 
Heath 1G5206 video alignment gen. $39; 
Shallco T-693 precision audio attenuator 
$139; Vector WR-50C signal gen. $79; 
Beckman Scopemate |i $159; Tek 1230 logic 
analyzer $490. Synergetics Surplus, 3860 
West First Street, Box 809, Thatcher, AZ 
85552. 520-428-4073. synergetics @tinaja. 
com VISA/MC. 


CALIBRATORS: HP 6920B VCM $225; HP 
738BR AC/DC $75; Fluke 335A $550; 
Tektronix 067-0502-01 calibration fixture $75. 
AST Global Marketing, Meadville, PA 16335. 
Phone: 814-336-2138; Fax: 814-337-7920; E- 
Mail: astmrktg @wrench.tool city.net 


WANTED: LATE MODEL TEST EQUIP- 
MENT (Tektronix, HP, Fluke). Also we buy 
test equipment manuals, catalogs. Pepper 
Systems, 214-353-0257; 214-902-9511 FAX. 


POWER SUPPLIES, ETC.: HP 6237B triple 
output: 0-18V, 1A; 0-20V, .5A dual tracking 
$425. HP 6253A 0-20V, 3A dual tracking 
$300. HP 6255A 0-40V, 1.5A dual tracking 
$350. HP 6443B 0-120V, 2.5A $375. Tek PS 
503A $195. Xentek extreme isolation trans- 
formers for CLEAN POWER: 5KVA, 2.5KVA, 
etc., starting at $195. Excellent condition, 
warranty. Pepper Systems, 214-353-0257. 


HP 400EL AC voltmeter $95. Also misc. PD 
& HP power supplies. Ed Matsuda 619-479- 
0225 E-Mail: ematsuda @ themall.net 


POWER FILTERS: New Genisco facility fil- 
ters, dual 30 amp, 120/208 VAC 50-60 Hz UL 
listed; extended range 100dB from 14KHz to 
10GHz, $225 each. 20 available. Quantity 
discount available. Tel: 505-299-3848; Fax: 
505-298-6452. 


BATTERY ANALYZER with PC interface. 
DOS or Windows software $279. LaMantia 
Products, 1136 Aldersbrook Road, London, 
ON, N6G 2X8. 519-472-5566 Fax 519-472- 
1702. 


HP 8656A SYNTHESIZED SIGNAL GENER- 
ATOR. 100KHz to 990MHz, 100Hz resolu- 
tion, +13 to -127 dBm. AM, FM, AM/FM mod- 
ulation, HP-IB, large LED readout. These 
units have been upgraded with the newer 
(8656B) attenuator assemblies. Fully tested, 
with manual. $2,700. Brian Kent, Kentronix, 
PO Box 2444, Farmingdale, NJ 07727. 908- 
681-3229, or Fax 908-681-3312. E-Mail: 
brian @kentronix.com 


A Simple Solution. BRYA (Om BIG) sta 


Internal RAM: 48 bytes 
Max EEprom: 65535 bytes 
Signed 32bit Math 

300% faster than Stamp | 
PC Peripheral Buss 


Starting as low as $49 


Ask us about the new VC X-Tender Peripheral! 


Buffered RS232 Serial 
8 Additional /O Lines 


QUESTIONS? Call us at (303) 440-5590 or visit our home page at www.csn.net/versatech 


Simple to-use; easy to learn; complete small projects quickly with the 


Interactive Debugging 


EEprom Arrays.and Structure 
44780 LCD Module Routines 


9600 Baud Serial Routines 
16 Multi-purpose I/O Lines 


Hardware PWM & Stepping Real Time Clock 
5 Channel A/D 


128 Bytes SRAM 


Run FBASIC programs without the delays and difficulty of assembly coding. 


EBASIC.TICkit.™ Suitable for both beginners and experienced engineers. 


To Order Call: 
Phone: (303) 440-5590 
fax:(303) 440-9467 

bbs: (303) 440-7828 
e.mail: versatech@csn.net 


VersaTech. 


Electronics 
P.O. Box 18476, Boulder, CO 80308 


Software 


Clearance Outlet 


Deadly Tide 
3D Website Bulider 
Act 3.0 for Win 3.1, 95 & NT 


Core! Draw 7 


$399” Full 


1 99” Upgrade 


Fax Works Pro 3.0 
for Windows 
with OCR $19" 


New products in everyday! 
Call for availability and our 


MS Dos 6.22 


Upgrade version of 6.0 
with free stepup to 6.22 


$2995 
11th Hour « 


Sequel to 
the 7th Guest 


(714) 434-4797 
Pacific Standard Time 


1-800-230-SOFT 


Quantities are limited. Compatibility not ~=4( 7638) 
guaranteed. No returns on used or opened 
merchandise. Returns must have an 
authorization number! Defective products will 
be replaced with identical items. Add $6 min. 
for shipping. Policies, availability, and prices 
subject to change without notice. 

We also buy new software and closeouts 
$ Call (714) 434-4797 or Fax (714) 434-4799 $ a 
Write in 152 on Reader Service Card. 
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GABLE TV |; 


Buy Direct from i 
the Wholesaler 


so $s 


— Welcome 


Call for quantity discounts 


50 days money back fuil 
warranty/guarantee 


j Visual Conce pty 
1-888-838-4444 


— a ee ee 
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readers. Already teos last month is the use of 
a small constant in the denominator to keep the 
equation from going off the top of sanity when 
the sensor outputs are the same. Recall that 
method used two sensors aligned to pick up the 
same target. If VI and V2 are the output voltages 
of the two sensors, then the SRI circuit produces 


an output calculated from: 
a OMe 0 
2 k+(V1-V2) 


The value of k is set to produce a full-scale 
output when V1-V2 = 0. 

Speake & Co. Ltd., of Wales, UK, represented in 
the USA by Fat Quarters Software [24774 
Shoshonee Drive, Murrieta, CA 92562; 909-698- 
7950 (voice), 909-698-7913 (FAX)], is designing a 
special Applications Specific Integrated Circuit, 
type no. JCIOIR, to implement the two-sensor 
method using FGM-3 flux-gate magnetic sensors. | 
suspect that the JCIOIR chip will also work with 
other sensors that produce a frequency output 
similar to the FGM-3. 

Another reader pointed out that the two- 
sensor method can be implemented in either 
analog or digital circuitry. A single-sensor method 
can be implemented in digital circuitry, although 
analog implementation might work with some 
kind of “bucket brigade” arrangement of 
capacitors. 


Single-Sensor SRI Method 


The two-sensor method of SRI produces 
startling results, but at the cost of two sensors. 
Another approach uses a single sensor and a look- 
ahead calculation to synthesize V2. 

Assume that the values of V1 from the sensor 
are a series V, in which each value represents the 
signal amplitude at sequential locations along the 
X-axis: 


V1 V2 V3 V4 V5 V6 V7 V8 V9 VIO VI ... Vith 


Each value of V, represents a value of V1 in 
Equation | above. The corresponding value of V2 
in Equation 1 is found by taking a subsequent 
value of V1 that is displaced a distance N (an 
integer) from Vj. Thus, in terms of Equation 1: 


VI=V, 
V2 = View 


Equation 1 can be rewritten to the form: 


V, + View. 
C= See 
k+V;—Viw) 


When the V1 data from the experiment are 
plotted, the resultant curves are as shown plotted 
in Figure 1, and demonstrate very nearly the same 
degree of SRI as the two-sensor method. 

In addition to some bench testing, | also did 
some modeling in an Excel spreadsheet, and in a 
48 February 1997/Nuts & Volts Magazine 
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different values of N to | 
be used. It was found 
that a limited amount 
of “tuning” of resolution can be done by selecting 
values of N. However, with the 1 mm spacing 
used in the original optical experiment, values N > 
6 showed essentially the same curves. 

In both the single-sensor and two-sensor 
methods, there exists the possibility of creating a 
selectable beamwidth sensor system. Signal VO 
could be the narrow beamwidth signal, V1 + V2 
can be the wide beamwidth signal, and V1 (or V2) 
can be the medium beamwidth signal. It is 
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Sensor resolution plots using 
gingle-sensor method, 


SS Se ee 


by Yoseph Y. Carr 
K4IPV 


possible to use this method in a detector that will. 
use the wide area curve to search in a rough 
manner, followed by progressively narrower 
searches using V1 and V,. 


A/D Converter Applications 


The series on A/D converters prompted a 
number of questions about A/D converter 
applications. Let's take a look at some generic 


a eee le tn en Se a et 


Abs(V1-V2) 
nee 


aa ten eb - - - 0 - - -- -- 


Millimeters (mm) 


able to create your own from the basic ideas 
presented. 

Battery Discharge Indicator. Figure 2 
shows the circuit for a computer-based battery 
discharge indicator. This circuit will monitor the 

voltage of a battery, and input the value to the 
computer. Such circuits are used to monitor 
remote batteries or emergency batteries that don’t 
get a lot of attention between needs. You can 
write a simple BASIC or Visual-BASIC program to 
keep track of the voltage, and sound the alarm or 
take corrective action when it is low. 

The battery V1 has a normal load circuit. It 
also has a voltage monitoring circuit consisting of 
RI and R2, plus the A/D converter. The total 
resistance of R1 + R2 should be very much higher 
than the load resistance. The idea is to keep the 
current drawn by instrumentation circuit R1/R2 
from discharging the battery as fast as the load! 

Resistors Rl and R2 form a voltage divider 
circuit. The voltage applied to the Viy input of the 
A/D converter is: 

V1xR2 


(isi eee 
m Rl + R2 3 


The A/D input is a fraction of the applied V1 
battery voltage. For monitoring 12-volt systems 
(which are really 13.6 voits!), using a 0 to 5 volt 
A/D converter, solve Equation 3 for the ratio of R1 
and R2 that yields 5/14, or 0.357 (sounds like a 
pistol caliber, doesn't it?). For example, if R1 is 10K, 
then R2 should be 5.55K ... which is close enough 
to the 5.6K standard value that it might not matter. 
Alternatively, you can make R2 a 10K multi-turn 
potentiometer and adjust the output voltage sent 
to the A/D converter voltage input to +5.00 volts 
when the battery is fully charged. 

Generic Resistive Sensor Circuit. Many 
sensors use some phenomenon that translates 
into an electrical resistance or the change in 
electrical resistance in response to the measured 


Figure 4 


Making the differential output of the 
Wheatetone into a single-ended output. 


stimulus. For example, a thermistor produces a 
resistance that is proportional to temperature, 
while a photoconductive cell (e.g., CdS) produces 
a resistance inversely proportional to light level. A 
potentiometer can be used as a position sensor (if 
linear actuated) or angle sensor [if rotary 
actuated). The Wheatstone Bridge A/D interface 
shown in Figure 3 will work to convert the 
resistance to a voltage that the A/D converter can 
read, 

Note that there are two lines going into the 
A/D converter V,, terminal. These are differential 
lines, rather than a voltage line and ground. The 
Wheatstone Bridge is inherently differential output 
in nature, so requires a differential input on the 
circuit following. Many A/D converters can use 
two analog input channels to provide a 
differential input. For example, one A/D that | use 
has 16 channels single-ended, or 8 channels 
differential. 

The value of Vy, produced by the Wheatstone 
Bridge is a function of the ratios of RI/R2 and 
R3/Rs;. As long as R1/R2 = R3/Rs;, the output 
voltage from the bridge is zero. This neat little 
feature makes it possible to set a zero value. The 
value of Vi, to the A/D converter is: 


Vigoss aS Siegler ae | 
Ri+R2 R3+ Rg, 


COMPUTER 


COMPUTER 


4anov 


The normal procedure is to make R1, R2, and 
R3 somewhere near the same order of magnitude 
as R;}, but there is wide latitude for variation. 

If your A/D converter does not allow 
differential operation, then use a differential 
amplifier at the output of the Wheatstone Bridge 
to convert the output to single-ended. This circuit 
also has the advantage of providing amplification 
.. which helps when the Wheatstone output is 
small. If R4 = RS = R6 = R7, then the gain is unity 
(1). Otherwise, the gain is R7/R4, provided that R4 
= R5 and R6 = R7. In some cases, R6 is made from 
either a multi-turn trimpot, or a multi-turn trimpot 
plus a fixed resistance. This is done to make it 
possible to adjust the common mode rejection 
ratio (CMRR) of the circuit to produce a zero 
output voltage when the differential input voltage 
is zero. 

Wheatstone Bridge sensor circuits often 
produce an unwanted offset voltage, i.e., an 
output voltage when R1I/R3 is supposed to be 
equal to R3/R,;. In order to Overcome such errors, 
some designers place a BALANCE control in the 
circuit. An example is shown as RS in Figure 5. The 
BALANCE control can also be placed in the 
positive side of the line, ie, between RI and R3. 
The resistance of RS is adjusted for Vo = 0 when 
the stimulus is also zero (or at some value we like 
to call zero, e.g., 0°F). 


My A/D (Plus Others) 


The A/D converter that | use works through 
the serial port of a personal computer. The 
software is in a DOS-compatible, so it will work 
with either DOS only or Windows 3.x machines. 
The device is made by Pico Technology Ltd. 
(Broadway House, 149-151 St. Neots Road, 
Hardwick, Cambridge, CB3 7QJ, England). They 
can be E-Mailed at post@picotech.co.uk, 
or via the worldwide web at 
http://www.picotech.co.uk/ — Pico Tech 
accepts Visa, MasterCard, and American Express, 
so you can order from the USA. | have had no 
problems ordering from UK forms via credit card, 
so | don't anticipate any in the future. Also, | have 
never been charged import duty ... all came 
“passed free” by the US Customs Service. | cannot 
guarantee that yours will come that way, but it’s” 
likely. 

Some of the other Pico Technologies A/D 
products are shown below. Most of them can be 
used with PicoScope software as a virtual 
instrument or PicoLog software as a datalogger. 


ADC-10. Lowest cost of all Pico Technologies 
AYD converters. Allows up to 22 KHz sampling rate 
with a 0-5V input range. It plugs directly into the 
parallel port of your computer. The ADC-10 gives 
your computer a single channel of analog input. 
Simply plug into the parallel port and you are’ 
ready to go. Signal input is via a BNC connector, 
which allows an ordinary X1 scope probe to be 
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Figure 5 
Adding a BALANCE 
control to the bridge. 


used for data acquisition. 

ADC-11. This product allows up to 18 KHz 
sampling rate, with a 0 to 2.5V input range. It 
plugs directly into the parallel port of the 
computer (which makes it easier to interface, 
especially if your serial port is used for the mouse). 
The ADC-11 provides 11 channels of analog input 
in a case slightly larger than a matchbox. One use 
intended for the ADC-11 is portable datalogging 
using a “notebook” or “laptop” portable computer. 

ADC-12. A high-resolution A/D converter with 
up to 17 KHz sampling rate. It has a 0-5V input 
range and plugs directly into the parallel port of 
the computer. The ADC-12 is similar to the ADC-10, 
but offers an improved 12-bit (1 part in 4096) 
resolution. 

The ADC-12 is especially useful for recording 
small signal changes, yet its sampling speed is fast 
enough for use as a general-purpose test 
instrument. 

ADC-16. This is the product | used on some of 
my set-ups. It has been used for a number of 
sensor applications, as well as logging VLF radio 
station signal strength for solar flare and Sudden 
lonospheric Disturbance (SID) detection. It is the 
highest resolution product. The sample rate is 200 
Hz sampling at 8-bits resolution, and 2 Hz 


sampling rate at 16-bits resolution. A little slow for 
some applications, but more than enough for 
many, many applications ... and the 16-bit 
resolution is hard to beat. The ADC-16 has a + 2.5V 
input voltage range and works through the 
computer's serial port. The ADC-16 has the highest 
resolution of the range; it is capable of detecting 
signal changes as small as 40 ,tV. Pairs of input 
channels can be used differentially to reject noise. 
The reference outputs can directly power sensors 
such as thermistors. 

ADC-100. The ADC-100 is the highest 
performance of the Pico Technologies devices 
(although | hear an ADC-200 is soon to be 
produced). It has a 100 KHz sampling rate, and 
seven input voltage ranges. It also allows both 
AC/DC coupling. and parallel port connection to 
the computer. The ADC-100 offers both a high 
sampling rate and a high resolution. It is ideal as a 
general-purpose test instrument either in the lab 
or in the field. Flexible input ranges (+ 200mV to 
+20V) enable the unit to connect directly to a wide 
range of signals. 

TC-O8. This product is an eight-channel 
thermocouple-to-PC interface. A thermocouple is a 
bimetallic temperature sensor. The TC-O8 connects 
to the serial port of your computer, and no 
separate DC power supply is required. It is 
supplied with picolog datalogging software. The 
resolution is better than 0.1° C and it is accurate 
to + 0.5 C. The TC-08 supports types B, E, J, K, R, S, 
and T thermocouples. The TC-08 is a simple-to-use 
thermocouple-to-PC interface allowing up to eight 
thermocouples to be easily and quickly connected 
to your PC for measuring and datalogging 

The TC-08 can also accept a variety of other 
transducers (humidity, pressure, strain etc.) by 
setting the input range to + 60 mV full scale — 
approximately 1 uV per LSB. 


Getting Them 


Pico Technology products are distributed in 
the USA by A.B.K. Sales [246 Dodge Avenue, 


East Haven, CT 06512 USA; Telephone: voice 203- 
468-9691, and FAX at 203-466-2448] and 
Allison Tech ation [8343 Carvel, 
Houston, TX 77036-6301; Telephone: voice 713- 
777-0401 or 1-800-980-9806, FAX 713-777- 
4746; E-mail: perrault@atcweb.com — In 
Canada by: Electro Meters, 900 McKay Road, 
Unit 2, Pickering, Ontario, L1W 3X8; Telephone: 
Voice 905-428- 3413, FAX 905-428-6086. NV 


New Books 

| recently published three new books under 
the Newnes imprint. Linear IC Applications and 
Linear Integrated Circuits are published by 
Newnes/Butterworth-Heinemann in England, but 
should be available from their USA office. 
Microwave & Wireless Communications 
Technology is published by Newnes/Butterworth- 
Heinemann in the USA. All three books can be 
ordered in the USA by calling 1-800-366-2665. If 
you want additional info, the op-amp books can 
be viewed at world-wide web _ site 
http;//butterworth.heinemann.co.uk. — Click 
on “technical books” and follow that or the new 
titles pathway to find my two mini-homepages. 

For viewing the microwave book try site 
http://www.bh.com. — This is the USA site. In 
both cases, you can order through the Internet by 
either filling out the form and mailing it in via snail 
mail, or supplying your credit card info via E-Mail. 
Because of security problems, however, | strongly 
recommend against ordering by sending your 
credit card data via Internet. | would rather lose 
the sale than to have you in trouble because of a 
credit card cyber-thief. 
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TEST EQUIPMENT cont. 


HP TWTAs: 489A 1-2 GHz $185. 491C 2-4 
GHz $185. 493A 4-8 GHz $135. 308-532- 


3291. 353-203! 


sn Abate A/B SWITCH 


a 


A/B/C SWITCH *39* 
Plus shipping - 
DEALER PRICING ON REQUEST 


CONTROLLED BY ANY REMOTE! 


Now you can switch between two TV signal sources without getting up or even reaching for a different 
remote control! Simply press any button on any remote control and hold it down far two secends. 
QuikSwitch contains a patented sensor that causes it to switch sources each time it receives an unin- 
terrupted infrared signal for two seconds. And you won't need a spare AC oulet, because QuikSwitch 
operates a full year on 2 “AA” alkalines, 3 vears on lithiums! 


HIGH ISOLATION 
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ESTERLINE ANGUS Miniservo III power sur- 
vey recorder displaying KW, KVA, KVAR, PF. 
In case with all accessories. Single or three- 
gen gonad Three channel. BO. 408- 


100% SOLID STATE 
MILESTONE PRODUCTS 


S698 WESTBOURNE AVE - COLUMBUS, OH 4328 


1-800-831-0184 


Licensed Under U.S. Patents 4.935.733 and 5.047765 Other Patents Pending 


3181. 


$p95 


WE CARRY 


Money Back Guarantee 


MADE IN U.S.A. 
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TEKTRONIX: 7834 storage scope $395. L-20 

spectro-pulse analyzer $495. 475 scope 
$375. 576 curve tracer $895. 7603 scope 
$395. Scott's Electronic Surplus, 310-491- 


PRIAKRAIAREAAAERIAIILIAA WARES OES 


{WHOLESALE CABLE 


ALL PRODUCTS! 


A THROUGH Z 


HOURS OF OPERATION: M-F 9:00 AM TO 5:00 PM EST 


FRIAR IIA KARE EKKEKKEKEKEEEEKREERERERE HK 


WANTED! TEST equipment. We pay top dol- 
lar for used scopes, generators, analyzers 
from HP, Tektronix, and others. Call Charles 
a ~ eg for immediate quotation. 1-800-432- 


»* 


COMPETITIVE PRICING! 
SUPER FRIENDLY STAFF. 


EXCELLENT TECHNICAL SUPPORT! 


— 


MINIMUM QUANTITY 5 (NO EXEPTIONS) 


1-407-654-6315 


MICRO-TECH LABS INC. 
430 SAND LIME RD. 
WINTER GARDEN, FLA. 34787 


2 ee 


RF300T 


t) RF60 


Miniature Transmitters and Receivers 


Small, Attractive, High End Quality, 2 Channel Transmitter 3 
59,049 Settable Codes, 150’-300’ Range, 1-1/4’’x2”x7/16”, Assembled 


150° Transmitter 
RF300XT 300’ Range Transmitter 


Small, High End Quality, Receiver for the RF300 Transmitters 
1-1/4"'x3-3/4x9/16”, 8-24 vdc CMOS Input / Outputs, PCB 

RF300R Receiver, assembled 
RF300RK Receiver, Paris Kit 


hk Small, Economical, Transmitter and Receiver Set 
\\ Set Code, 60’ Range, 1-7/8"’x2-3/8"x7/16” (T), 2”°x2-3/4"x9/16” (R) 
Transmitter and Receiver 24.95 


Add $ 4 shipping for first item + $1 for each additional item, Ca. residents add 8.25% tax 
es ” 


Visitect Inc. (510. 5k, ~1425 Fax (510) 651-8454 


14156 Fremont, CA. 9453) 


1 5 10 
24.95 19.95 15.95 
29.95 24.95 19.95 


24.95 20.95 
19.95 15.95 


16.95 
12.95 


19.95 14.95 


Write in 28 on Reader Service Card. 


NTSC VECTOR SCOPE: Tektronix 520A 
$1,200. AST Global Marketing, Meadville, PA 
16335. Phone: 814-336-2138; Fax: 814-337- 
7920; E-Mail: astmrktg@wrench.tool city.net 


POOR MAN’S Spectrum Analyzer/Monitor 
Receiver Kit. 2 to 1,700 MHz. Basic kit only 
$78. Now available with switched resolution 
filters, tracking generator and direct digital 
frequency readout. Works with ANY scope or 
IBM compatible computer. Send stamped 
envelope for details. Science Workshop, Box 
310B, Bethpage, NY 11714. http://www.sci 
ence-workshop.com 


'YNTHESIZED SIGNAL generator, 1 to 520 
MHz. Attenuator +10 to -140 dBm. AM/FM 
400 & 1000Hz plus external. Stability 
<.001%. Wavetek 3001-691. $795. Only 3 
left. (Several 3000-200). Quantity discounts. 
Warranty. Calibration. New probes. Repairs. 
Loaners. Degreed engineers. “Super 
Cushion” packing. Manuals. VISA/MC. “Don't 
get bumed in a tailgate deal,” call Gary N6ZD 
at Technical Services & Materiel 408-385- 
0301, 408-385-7519, FAX 408-385-0261, 
GaryN6ZD @aol.com 


ATTN: TELECOM transmission engineers. 
For sale: HP AC voltmeter model 403B 1mw, 
600 ohm. $100 OBO. 714-494-0072. 


arr - i 4 
P CONVERTERS e 


ue JERROLD DRX-3-105 
61 Channel, Fine Tuning 
Factory Refurbished 
oats — 00 

© 54:$ 


10+: $35.00 
e JERROLD STARCOM 


PANASONIC 550MHz 


TEST EQUIPMENT FOR SALE/WANTED: 
RF, microwave, video and fiber optic, cable 
TV, broadcast TV, satellite and related indus- 
tries. Wavetek, Tektronix, Hewlett Packard 
and other manufacturers. Spectrum analyz- 
ers, signal level meters, sweep systems, 
TDRs, OTDARs, and much more. PTL Cable 
Service. Phone 407-747-3647, FAX 407-575- 
4635. 


$250! NEW! stereo microscopes. Dual mag- 
nification 10 and 30X with dual lighting. 
Larger with 5 year warranties are $325. Full 
line of new scopes available. Seabird 
Technical, 3580 Haven, Redwood City, CA 
94063. 415-367-8320 Fax 415-365-5845. 
Visa/MC. 


TEKTRONIX: FG 504 40MHz function gener- 
ator $725. A6302 & AM 503 current probe & 
amplifier $850. P6201 900MHz active probe 
$325. AM 502, 7A22 high-sensitivity differen- 
tial amplifiers $375, $350. TR 503 tracking 
generator $875. 7D20 digital storage plug-in 
$700. 390AD digitizer $495. 5D10 waveform 
digitizer with readout $295. 520A NTSC vec- 
torscope $1,150. Excellent condition, warran- 
ty. Pepper Systems, 214-353-0257. 


TEKTRONIX 7104A 1GHz oscilloscope 
$1,575. Psitech Plus 707-745-4804, Fax 707- 
747-5277. 


Single $69.00 
10+ $62 Model 199.3 
20+ $59 


Call Re: Models 145 & 175 


4>SS 


DIGITAL SATELLITE SYSTEM 


Complete 
System 


1-888-629-5000 
THE TV DOCTOR 


BUY NOW, GETA 


DIRECT TV $200 REBATE 
Expires March 31, 1997 


——/ 


Complete System 


Write in 213 on Reader Service Card. 


HIGH VOLTAGE equipment, misc. precision 
test equipment, rubidium oscillators. 
http://www. vigilante-electronics.com or 212- 
243-7964. 


DECADE RESISTORS: Shalicross 6852 
$100; Shallcross 830 $75. AST Global 
Marketing, Meadville, PA 16335. Phone: 814- 
336-2138; Fax: 814-337-7920; E-Mail: ast 
mrktg @wrench.tool city.net 


SAVANT INSTRUMENTS 1 to 5 KVDC HV 
power supply model HV-5000-VI-115-3 $500. 
U ship. 409-933-0206. 


eee TES 


$5.00 & up 


Write in 192 on Reader Service Card. 


PRINT 
T-SHIRTS 
FOR FUN 
OR PROFIT! 


With your computer! 


FAST, EASY with 


Heat Transfer Printer Ribbons! 


1. Put Ribbon into your printer 

2. Print message or design onto regular paper but print it In a 
mirror image. (Print Shop and other programs have this 
capability.) 

3. Place paper face down on T-shirt and iron the back of paper 
to transfer the image. 


COMPUTER 
CHEST TOP 
PUBLISHING 


Available in red, green, blue, or black at $10.95 each for 
the following printers (specify make and colors wanted). 
Panasonic 1080/1180/1090/1190/1123/1124; IBM 
Proprinter, Epson MX/FX/RX 80/85/86e/LX800/ 
1.Q500/L.Q510/L.Q570/L.1000, Star NX/NL/ NP 10. 
Seikosha SP800/1000, Tandy DMP130: Apple 
Imagewriter, Citizen 120D/180D/GSX140, Okidata 
182/192/320. 

$11.95 each for Epsan MX/FX-100/286¢, LQ1000/ 
1050, LQ2500/2550/EX800/1000/LQ860, AP3250/ 
L.Q100 Star NX1020/2400/24 10/2415/2420, 
Panasonic KX-P 2180/2123/2124/1624/1524 
Toshiba P321/351/1340. $5.95 each for Okidata 82/ 
92/83/93, Gemini 10X/15X. 

Available in BLACK only at $10.95 each for Star 
NX1000, NEC P2200, Commodore MPS-801 


Available in 4-Color Heat Transfer for Imagewriter Il, 
$12.95; Star NX1000 $14.95: Star NX1020 $23.95; 
Star NX2420 $23.95: Star NX2450 $23.95, Citizen 


GSX-140 $23.95; Epson LQ2500/2550/EX800/1000 
$16.95; Fujitsu DX2100/2200/2300/DL 3300/3400/ 
3600 $27.95: Panasonic KX-P 2180/2123/2124 
$23.95 


HEAT TRANSFER MARKING PENS 
Add colors to the computerized design or use alone. 
Set/5 Colors (red, orange, yellow, green, bhue) wide pens 
$15.00, narrow pens $14.00 


a D-TO-GET 


Gorilla Banana, Commodore 1525 $8.00; Adam 
Coleco $12.00; TI-850/855 $6.00. Centronics 700 
Zip Pack $5.00; Cttoh Prowriter Jr., Riteman 
C+/F+ $6.00; Riteman Inforunner $8.00; 
Commodore MPS-801 $5.00; MPS 803 $5.00; 
Decwriter LA30/36 $4.00: Apple Scribe $4.00; 
Mannisman Tally Spirit 80, Commodore 1526 
$5.00; Epson JX-80 4-Color $14.00. Printronix 
P-1013 $11.00. 

Ouer 200 different ribbons in stock. All ribbons new, not re- 
inked. Fully guaranteed. Order directly or send SASE for 
complete list 

Add $2.00 per onder shipping Calllomia residents add 7.75% sales 
tax. On ribbon orders over $30.00 deduct 10% discount 


H.T. ORR Computer Supplies 


249 Juanita Way, Placentia, CA 92670 


cu.) 714-528-9822 Fo] 
800-377-2023 —- 
nx 714-993-6216 


Write in 211 on Reader Service Card. 


at ni a Se ee et 


55.00 igre 
Bye ea e. 
10+: $45.00 s 


Nuts a Volts falgiianmbaay 1997 ‘st 


Build a three-axis stepper 


Control up to three stepper 
motors simultaneously and 
independently using your 


serial port 


he SSC (Serial Stepper 

Controller) interface can 

contro! up to three four- 

phase unipolar stepper 

motors sim and 

independently with com- 
mands sent from your personal comput- 
er’s serial port. 

Stepper motor motion is performed 
by the SSC interface in the foreground 
while it receives commands from your PC 
in the background. All three stepper 
motors are independent of each other. 
While one stepper motor is in motion, 
you can be setting up step counts and 
direction for another stepper motor. Your 
PC can be busy computing the position 
coordinates for the next move while the 
SSC interface is positioning from previ- 
ous commands. 

The SSC interface was designed to 
control four-phase unipolar stepper 
motors because they can be found in 
many surplus catalogs for reasonable 
prices, and they can be salvaged from 
older, obsolete equipment. 


INTERFACE 
PC BOARD 


I have an abundance of these step- 
per motors that were removed from old 
printers and disk drives. The paper feed 
motor and print head positioning motors 
of printers are usually stepper motors. 
Later on, I will describe a simple proce- 
dure to help you determine the proper 
phase connections of salvaged stepper 
motors. 

The SSC interface circuit board 
design is simple and straightforward. It 
includes an RS-232 interface, several 
buffered general-purpose digital inputs 
and outputs, and 12 power drive transis- 
tor circuits for the three stepper motors. 

All you need to control the motion of 
three stepper motors is the SSC interface 
circuit board, a serial interface cable to 
connect it to your PC, and power sources 
for the interface and stepper motors. 

Example programs are provided in 
support of this project to help you get 
started with your CNC (Computer 
Numeric Control) and robotics projects. 

The QuickBasic stepper motor exer- 
ciser program provided with this article 


GENERAL PURPOSE I/O 


<— 11 DIGITAL INPUTS 
——> 7 DIGITAL OUTPUTS 


STEPPER MOTOR 
1 OF 3 


motor controller 


by 
Daniel Eggert 


illustrates just how easy it is to command 
and control the SSC interface. The pro- 
grams available from the source given in 
the note at the end of the Parts List 
include more complex GWBASIC, 
QuickBASIC, and Visual BASIC stepper 
motor exerciser programs, and a 
QuickBasic application program for 
drilling holes with a three-axis position- 
ing system. A pre-programmed 8751 
microcontroller and a binary file for pro- 
gramming your own 8751 are also avail- 
able in the Parts List. 

Figure 1 illustrates how the various 
components of the SSC system are inter- 
connected to the interface circuit board. 
Only one of the three stepper motors is 
shown connected in this illustration. 

Table 1 shows the stepper motor 
drive output step sequence logic states for 
the three possible modes of operation: 
One phase excitation; two phase excita- 
tion; and half step are the three modes of 
operation. The one and two phase exci- 
tation modes are sometimes referred to 
as monophasic and biphasic modes. All 
three of the stepper motors can use dif- 
ferent modes. 

The S in the step direction columns 
on the left side of Table 1 indicates the 
starting point where the stepper motor is 
at rest after initialization takes place. 

The rows to the right of each of the 
steps in the CW and CCW direction 
columns indicate the output logic states 
of the Pl, P2, P3, and P4 terminals on 
the interface circuit board for all three 
modes. A black square indicates that the 
stepper motor coil will be energized. 

The SSC system has 14 different 
commands. The first three commands 
initialize the interface for full or half step 
mode, one or two phase excitation 
mode, and mechanical limit sense. Nine 
of the commands control stepper motor 
motion. One command reads the logic 
states of 11 digital inputs. One command 


pan lag sth states sich seven ata 


purpose digital outputs : 

There are fia oer general-purpose digi- 
tal inputs available for use. An additional 
six digital inputs are selected at system 
initialization for either stepper motor 
mechanical limit sense inputs or acca 
purpose digital inputs. 

If they are initialized as steppe 
motor mechanical limit sense inputs, then 
the stepper motor will stop immediately 
whenever a limit is reached. If limit switch 
sense inputs are not needed on some or 
all stepper motors, then these inputs can 
be used for various other things. 


About the Circuit : 


The schematic diagram of the SSC 
interface is shown in Figure 2. The heart 
of the circuit is the 8751 microcontroller 
IC1. All four output ports of the micro- 
controller are buffered with IC2 through 
IC5. These 74HC541 octal buffer and line 
driver ICs are used to protect the micro- 
controller's I/O lines and provide adequate 
output levels. The reset signal for IC1 is 
provided by R1, Cl, and D1. JP1 is a two- 
pin header on the circuit board that can be 
momentarily shorted for resetting the 
interface, if necessary. You can connect a 
remote reset switch to the pins of JP1. 
The RS-232 serial port circuitry at IC6 uti- 
lizes a MAX232 which has built-in charge 
pump voltage converters and RS-232 
receivers and transmitters. 

The embedded controller IC1 has a 
built-in serial interface with a program- 
mable baud rate generator. The RS-232 
transmit signal from the host PC enters 
the SSC interface at terminal strip TS3 
pin RX. The signal enters IC6 at pin 13 
and is converted from an RS-232 level to 
a TTL level signal at pin 12. The signal is 
then buffered by one of the eight circuits 
of IC3 on its way to pin 10 of IC1, the 
microcontroller's serial receive data input. 
The serial data transmitted by the SSC 
interface to the host PC is sent out of IC1 
pin 11, the microcontroller's serial trans- 
mit data output. This TTL level signal is 
then buffered by one of the eight circuits 
of IC3 on its way to pin 11 of IC6. IC6 
converts this TTL signal to an RS-232 
level at pin 14 and then on to terminal 
strip TS3 pin TX. 

A frequency of 11.0592 MHz was 
chosen for crystal Y1 so that ICl can 
generate the SSC system's fixed commu- 
nication rate of 9600 baud. 

All of the SSC interface digital inputs 
are pulled up to +5 volts by the 10K ohm 
resistors in the resistor network RN1, and 
resistors R2, R3, and R4. 

The SSC interface digital inputs are 
connected at terminal strip TS1 pins I1 
through I7 and terminal strip TS2 pins I8 
through 111. Their common ground con- 
nection is located at terminal strip TS1 
and TS2 pin G. The optional mechanical 
limit sense inputs are digital inputs IL 
through 16 and are labeled on the 
schematic diagram of Figure 2 and listed 
on the wiring guide of Figure 5. 

A normally closed switch contact 
connected to a digital input and ground is 
all that you need for a mechanical limit 
sense switch input. The SSC interface 
requires an unregulated DC input 
between 9 and 12 volts at about 200 mil- 
liamps connected at terminal strip TS7. 
This power source can be from a com- 
mon nine-volt DC power adapter. 

The voltage regulator VR1 provides 
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the five volts for all the circuitry on the 
SSC interface board. Diode D2 in the 
power input circuit protects the compo- 
nents from damage due to accidental 
polarity reversal. 

The PO port pins of the 8751 micro- 
controller are open drain outputs. The 
resistor network RN2 is used to pull up 
these outputs. The SSC interface digital 
outputs are present at terminal strip TS6 
pins O1 through O4 and terminal strip 
TS2 pins O5, 06, and O7. Their com- 
mon ground connection is at terminal 
strip TS6 and TS2 pin G. These digital 
outputs are TTL-level and can directly 
drive the inputs of solid-state relays to 
switch on and off 110 volt devices like 
drill motors or solenoids. 

Only one of the 12 stepper motor 
drive output circuits is shown in detail on 
the schematic diagram of Figure 2. All 12 
of the output circuits are identical. 

Diodes D3 through D14 are the 
clamp diodes used for inductive load tran- 
sient suppression. Their cathodes are tied 
together and brought out to pin C of ter- 
minal strips TS4, TS5, and TS6. 

Pin C is typically jumpered to the V+ 
pin next to it when you want to use the 
clamp diodes on the circuit board. The 


terminals on TS4, TS5, and TS6 that are 
labeled P1, P2, P3, and P4 are the four- 
phase motor drive outputs for the three 
stepper motors. 

Please note that the Pl through P4 
drive outputs on terminal strip TS6 are in 
the reverse order for stepper motor three. 
Transistors Ql through Q12 can be 
TIP120 power Darlington transistors as 
listed in the parts list or IRF540 power 
MOSFET transistors. The IRF540 transis- 
tor can handle much higher currents and 
are very efficient 
devices in compari- 
son to the TIP120 — 
transistor. They can 
be directly substituted 
in the circuit with no 
modifications. 


Power Supply 
Options 


You must select 
a power supply that 
meets the voltage 
and current require- 
ments of the stepper 
motors that you have 
chosen for your 
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application. You can use Figure 1 as a 
wiring guide when connecting the step- 
per motors and their power supplies to 
the SSC interface board. 

If wired as illustrated in Figure 1, 
then you can use any of the three stepper 
drive output sequence modes. If all of 
your stepper motors have the same volt- 
age ratings, then you can use one com- 
mon power supply for all of them. 

If you have stepper motors with dif- 
ferent voltage ratings, then you will have 


Stepper Motor Drive Output Step Sequences 
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1 PHASE EXC. 
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to use separate power supplies, or use a 
power supply with a higher output volt- 
age and place voltage dropping resistors 
in series with the stepper motor windings 
as shown in Figure 3A and 3B. One 12- 
volt, 5-amp switching power supply pro- 
vides all of the power for the three step- 
per motors and interface board in my 
drilling system. I wired my stepper 
motors as shown in Figure 3A. 

The two stepper motors that move 
the table top below the stationary drill 


TABLE 2 


| SETTING | FREQ. IN HERTZ | 
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Figure 3. Stepper motor wiring options. 


A 


G G Pl P2 P3 P4 V+ V+ V+ C 


press are rated 5.5 volts at 1.3 amps per 
phase. The stepper motor that raises and 
lowers the drill press is rated 5.0 volts at 
450 milliamps per phase. A power resis- 
tor was placed between the positive lead 
of the 12-volt power supply and a V+ ter- 
minal of each of the stepper motor drive 
output terminals. The resistance values 
and power rating of these resistors were 
determined using Ohms law. 

When calculating the resistance 
value, you must take into account that the 
TIP120 transistors have an emitter-to-col- 
lector voltage drop of approximately .7 
volts when conducting. 

Therefore, the resistors for the two 
table top positioning motors must drop 
5.8 volts and dissipate 7.54 watts of 
power. I used 4.5-ohm, 25-watt power 
resistors for these two stepper motors. A 
14-ohm, 10-watt resistor was used for 
the drill press stepper motor. 

The IRF540 power MOSFET tran- 
sistors drain-to-source voltage drop when 
conducting is dependent upon the resis- 
tance of its drain-to-source (RDS) and the 
amount of current it is sinking. I found 
this to be about 200 millivolts when sink- 
ing 1.3 amps of current. 

By adding voltage dropping resistors 
as illustrated in Figure 3A, you will be 
limited to one or two phase excitation 
modes only. If you use two phase excita- 
tion mode, then you must use a power 
resistor of half the resistance value and 
twice the power rating as calculated pre- 
viously. 

There is always two phases ener- 
gized with two phase excitation mode. 
The voltage drop across the power resis- 
tor is the same, but twice the current will 
flow through it. 

If you want to use half step mode, 
then you will have to place voltage drop- 
ping resistors in series with both of the 
stepper motors center tapped coil wires 
as illustrated in Figure 3B. 

Also, as illustrated, you must disable 
the on-board clamp diodes by omitting 
the jumper wire between terminals V+ 
and C on the stepper motor drive output 
terminal strips and provide externally 
connected clamp diodes directly across 
each of the four stepper motor phase 
windings. 

I recommend using a higher voltage 
power supply and voltage dropping resis- 
tors as illustrated in Figures 3A and 3B. 
If the voltage source for the motor coils is 
fixed as in Figure 1, then the current 
through the coils will decrease as the step 
rate increases due to an increase in the 
coils inductive reactance. When the cur- 
rent decreases, the stepper motor torque 
also decreases. 
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With the fixed power resistor in series 
with the coil and a higher voltage power 


- supply, the voltage will rise across the coil 


when the inductive reactance increases. 
This improves the torque of the stepper 
motor at higher step rates. A power sup- 
ply voltage of about twice the stepper 
motor’s voltage rating is recommended. 

The ultimate motor power supply 
would be one that provides a constant 
current to each of the motor coils when it 
is stepping, and then switch to a consid- 
erably lower current to hold its position 
when it is not stepping. 


Construction 


Though you can build this circuit on 


perforated board that has holes on 0.1 
inch centers using suitable wire wrap or 
soldering hardware, a printed circuit 
board is recommended. 

You can use the actual-size etching- 
and-drilling quide in Figure 4 to fabricate 
your own circuit board if you like, or pur- 
chase a ready-to-wire board from the 
source given in the Note at the end of the 
Parts List. This board has the parts lay- 
out silk-screened on the top side. 

If you use the circuit board, begin 
construction by installing the six wire 
jumpers on the top (component side) of 
the circuit board that are necessary to 
complete some circuit paths. 

Use solid bare hook-up wire or cut- 
off resistor leads for the short jumpers, 
and insulated solid hook-up wire for the 
long ones. These wire jumpers are indi- 
cated in the wiring quide in Figure 5. 

Three of these wire jumpers are 
located just below and parallel to resistor 
R4. A wire jumper is located immediately 
to the left of capacitor C14, and just 
below it is another wire jumper to the left 
of and parallel to IC3. The remaining 
jumper is immediately to the right of 
capacitor C13. Then install the sockets 
for the DIP ICs. 

If you wire wrap the circuit, arrange 
and orient the components in a manner 
similar to that in the wiring guide in 
Figure 5. Whichever method of construc- 
tion you use, do not plug the ICs into 


their sockets until after you've conducted 
preliminary voltage tests. 

After mounting the IC sockets, install 

and solder into place the voltage regulator 
VR1, the diodes, resistors, resistor net- 
works, capacitors, crystal, and header 
pins. 
Make certain before you solder any 
leads to the copper pads on the bottom 
of the board that the electrolytic capaci- 
tors, the resistor networks, and diodes 
are properly oriented. 

Use double-sided foam mounting 
tape to secure the crystal Y1 to the sur- 
face of the board. Then mount the screw 
terminal strips TS1 through TS7. Install 
power transistors Q1 through Q12 last. 
These power transistors may or may not 
need to be heatsinked. This will depend 
mainly on the power they have to dissi- 
pate with the particular stepper motors 
that you choose for your application. 

The TIP120 transistors get too hot if 
they have to sink a constant 0.5 amps or 
more of current. Heatsinks are highly rec- 
ommended in this case. 

The IRF540 power MOSFET transis- 
tors stay room temperature without 
heatsinks when sinking a constant 1.0 
amps of current. They are more expensive 
and require precautionary measures to 
protect them against damage due to elec- 
trostatic discharge when being handled. 

You can use any type of enclosure 
that will comfortably accommodate the 
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circuit board assembly and the power 
supplies for the circuit board and stepper 
motors. Before actually mounting the cir- 
cuit board assembly inside the enclosure, 
double-check all component installations 
(except for the DIP ICs, which should not 
be installed at this time) for appropriate 
values or types and orientations. 

When you are satisfied that all com- 
ponent installations are correct, turn over 
the circuit board assembly and carefully 
examine it for missed solder connections, 
poorly soldered connections, and inad- 
vertent solder bridges, especially between 
closely-spaced IC pads and conductors. 

Solder any missed connections and 
reflow the solder on any connection that 
appears suspicious. Use desoldering 
braid or a vacuum-type desoldering tool 
to remove any solder bridges located. 

When you're certain that the circuit 
is properly wired and soldered, mount it 
inside the enclosure using .5 inch metal 
spacers and 4-40 machine hardware. 
Then prepare the cable that intercon- 
nects the project to your computer. Your 
PC will have either a 9- or 25-pin serial 
port connector. Use Figure 6 as a guide 
when fabricating one of the two possible 
types of cables needed for interconnect- 
ing to your PC’s serial port. 


Initial Checkout 
A DC voltmeter or a multimeter set 


to the DC-volts function is the only test 
instrument you need to check out the 
project. Clip the common lead to a suit- 
able circuit ground point, such as one of 
the mounting holes at the corners of the 
circuit board. 

With no ICs installed in the sockets 
and the interface cable not connected 
from your PC, power up the circuit via 
TS7. Make certain that you properly 
polarize the connections. 

With power applied to the project, 
touch the “hot” probe of the meter to 
each of the IC1 through IC6 Vcc socket 
pins. You should obtain a reading of + 5 
volts in all cases. If you fail to obtain the 
power reading at any one or more points 
in the circuit, power down and rectify the 
problem. Check to make sure that all 
components are in their correct locations 
and are properly oriented, and make sure 
that all components are soldered into 
place. 

Once you obtain the proper read- 
ings, power down the circuit and allow 
the charges to bleed off the electrolytic 
capacitors. Then plug the ICs into their 
respective sockets. Make sure each is in 
its proper socket and is properly oriented 
and that no pins overhang the sockets or 
fold under between the IC’s ad sockets. 


Command Summary 
There are 14 commands in the SSC 


system. The lower four bits of the com- 
mand byte (bits 0 through 3) contain the 
actual command. Most of the commands 
use bits 4, 5, and 6 of the command byte 
as flags corresponding to stepper motors 
1, 2, and 3, respectively. 

Some commands like the start and 


the change direction and auto drive 
enable commands take action with both 
possible logic states of the flags. 

The upper nibble of the command 
byte (bits 4 through 7) is used to indicate 
the digital |/O number for the read digital 
input and change digital output com- 
mands. Commands 1, 2, and 3 are ini- 
tialization commands and must be sent 
first before any system outputs are 
enabled. These commands can be sent in 
any order. 


... Initialize for full or 


Full or half step mode is initialized 
for all three stepper motors simultane- 
ously with this command. Bits 4, 5, and 
6 of this command byte are the stepper 
flags. A flag is cleared for full step mode 
and set for half step mode. See Table 1 
for the stepper motor drive output step 
sequences for these modes. 


Command 2 ... Initialize stepper 
limit sense 
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Limit sense is initialized for all three 
stepper motors simultaneously with this 
command. Bits 4, 5, and 6 of this com- 
mand byte are the stepper flags. A flag is 
cleared if limit sense is not used and set if 
limit sense is used. 

The mechanical limit sense inputs 


" are digital inputs I1 through 16. They are 


labeled on the schematic diagram in 
Figure 2 and listed on the wiring guide in 
Figure 5 as CCW1 and CW1 for stepper 
1, CCW2 and CW2 for stepper 2, CCW3 
and CW3 for stepper 3. 

The state of these six digital inputs 
can always be read with command 12, 
the read digital input command. When 
the limit sense is initialized for a stepper 
motor, the SSC interface will immediate- 
ly stop stepper motion when a limit input 
goes to a high logic state. 

The stepper motor can be moved 
away from the limit by reversing its direc- 
tion. All digital inputs are pulled high 
with a 10K ohm resister, a normally 
closed switch on the input terminal to 
ground is all that is needed. 


Command 3 ... Initialize for one or 
two phase excitation 

One or two phase excitation mode is 
initialized for all three stepper motors 
simultaneously with this command. 
There are three possible modes of opera- 
tion that a stepper motor can be initial- 
ized to. They are: full step with one phase 
excitation; full step with two phase exci- 
tation; and half step. 

Bits 4, 5, and 6 of this command 
byte are the stepper flags. A flag is 
cleared for one phase excitation mode 
and set for two phase excitation mode. 
The state of the stepper flag in this com- 
mand is ignored if a stepper motor is ini- 
tialized for half step operation with com- 
mand 1. See Table 1 for the stepper 
motor drive output step sequences for 
these modes. 


Command 4 ... Change the step 
rate clock 

This command changes the step rate 
clock which is the time base generator for 
the stepper motors. Changing the step 
rate clock affects the speed of all three 
stepper motors. The SSC interface will 
ignore the step rate clock command if 
any of the steppers are in motion when 
the command is received. The step rate 
clock range setting is from 1 to 240 dec- 
imal 


Table 2 indicates the most popular 
step rate clock settings and frequencies. 
A default step rate clock setting of 199 
(502 Hz) is selected when the SSC inter- 
face is initialized. The slowest step rate 
clock setting is 1. A value of 1 is set if a 
step rate clock setting of 0 is received. A 
value of 240 is set if a value larger than 
240 is received. 


command byte is not used. The step rate 
clock byte must be sent immediately fol- 
lowing this command. 


Command 5 ... Load the speed 
divisor(s) 

This command allows you to change 
any one or more stepper motor speeds 
by a given step rate clock division. The 
speed divisor range is from 1 to 255. The 
SSC interface will set the speed divisor to 
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PRINT #1, CHR$(Xdir + Yair + Zair + 7); “ Set new directions 
PRINT #1, CHAS(SetX + Sel + SetZ-'8); «Slat moving all steppers 


Dirnction'= Dikoction #47 
IF Direction = 2 THEN Direction = 0 
END ; 


1 if it receives a speed divisor of 0. A 
speed divisor setting of 1 will cause the 
step rate to be equal to the current setting 
of the step rate clock. 

A speed divisor setting of 2 will 
cause a step rate of one half the speed of 
the step rate clock setting and so on, up 
to a maximum division of 255. A default 
speed divisor of 10 is set for all steppers 
when the SSC interface is initialized. 

Speed divisors can be changed while 
the stepper motors are in motion. Bits 4, 
5, and 6 of this command byte are the 
stepper flags. The flag is set if the stepper 
is to receive the speed divisor. The speed 
divisor byte must be sent immediately 
after this command. 


Command 6 ... Load the step count 

This command loads the step count 
for any one or more stepper motors. The 
step count is a 16-bit word with a range 
of 1 to 65535. Bits 4, 5, and 6 of this 
command byte are the stepper flags. The 
flag is set if the stepper is to receive the 
step count. The two-byte step count must 
be sent immediately after this command. 


6); | 


The low byte of the step count is sent first 
followed by the high byte. The step count 
will not be changed if the stepper motor 
is in motion when the command is 
received by the SSC interface. 


Command 7 ... Change the step- 
per(s) direction 

This command simultaneously sets 
the direction for all three of the stepper 
motors. A default direction of clockwise is 
set when the SSC interface is initialized. 
The direction will not be changed if the 
stepper motor is in motion when the SSC 
interface receives the command. Bits 4, 
5, and 6 of this command byte are the 
stepper flags. The flag is cleared if you 
want the stepper direction to be clock- 
wise or set for counterclockwise. Motor 
direction is determined when the end of 
the stepper motor output shaft is facing 
toward you. 


Command 8 ... Start stepper(s) 

This command starts moving any 
one or more steppers. Bits 4, 5, and 6 of 
this command byte are the stepper flags. 


Figure 6. Interface cable wiring details. 


If a flag is set and there are step counts 
remaining, then the stepper will start 
moving after the execution of this com- 
mand. 


Command 9 ... Stop stepper(s) 

This command stops moving any 
one or more steppers. Bits 4, 5, and 6 of 
this command byte are the stepper flags. 
If a flag is set, then the stepper motor will 
stop after the execution of this command. 
The motor will stop immediately regard- 
less of the ramp rate set with command 
11 and the drive outputs will tum off 
immediately if auto drive was enabled 
with command 14. 


Command 10 ... Get stepper status 

This command fetches a stepper sta- 
tus byte from the SSC interface. Bits 4, 
5, and 6 of this command byte are the 
stepper flags. After the execution of this 
command, a status byte for the indicated 
stepper motor is sent back to the host 
PC. Only one stepper flag is set in the 
command byte, and the status byte that is 
received only indicates the status for one 
stepper motor. 

If more than one stepper flag is set in 
the command byte, then the SSC inter- 
face scans bits 4, 5, and 6 and sends a 
status byte for the first stepper flag that it 
finds set. If none of the stepper flags 
are set, then it sends a status byte for 
stepper 1. 

Bit 0 of the status byte is the position 
complete flag. If the stepper motor has 
finished stepping the desired amount of 
step counts set by command 6, then the 
position complete flag in the status byte 
will be set. 

Bit 4 in the status byte is the at-limit 
flag. If mechanical limit sense was initial- 
ized and the stepper motor has reached a 
clockwise or counter-clockwise limit, then 
this flag will be set. The status byte does 
not indicate which limit the stepper has 
reached. You can read the states of the 
clockwise and counter-clockwise limits 
with command 12 to determine which 
limit has been reached. 


Command 11 ... Select the step- 
per(s) ramp rate 

This command loads a ramp rate 
value for any one or more of the step- 
pers. The ramp rate range is from 0 to 
255 decimal. 


A default ramp rate of 0 is set when 
the SSC interface is initialized. Bits 4, 5, 
and 6 of this command byte are the step- 
per flags. The ramp rate value must be 
sent immediately after this command. 

The ramp rate value modifies the 
stepper’s speed divisor and is non-linear 
for this reason. It modifies the speed divi- 
sor for up to 255 of the first and last steps 
of the step count. It provides a means of 
ramping the acceleration and decelera- 
tion of the stepper’s speed. It seems to 
work best when the stepper speed divisor 
is set at a value of 7 or larger, and the 
ramp rate is 150 or larger. 

Some experimentation is needed for 
optimization with your particular applica- 
tion. 


Command 12 ... Read digital input 
state 

This command reads the logic state 
of a digital input. There are 11 digital 
inputs. The upper nibble (bits 4 through 
7) of the command byte contains the dig- 
ital input number to be read. 

The status byte indicating the logic 
state of the digital input is sent back by 
the SSC interface immediately after the 
command is sent. The status byte is a 
decimal 0 or 1. 

The logic state of digital inputs 1 
through 6 can be read even if they were 
initialized as stepper motor mechanical 


This command changes the logic 
state of a digital output. There are seven 
digital outputs. Bits 4, 5, and 6 of this 
command contain the digital output num- 
ber. The new output state is a decimal 0 
or 1 and must be sent immediately after 
this command. 


Command 14 ... Enable/disable 
auto drive output mode 

This command allows you to enable 
or disable auto drive output mode. Bits 4, 
5, and 6 of this command byte are the 
stepper flags. If they are set, then auto 
drive output mode is enabled after the 
command is sent. If they are cleared, then 
auto drive output will be disabled. All 
stepper motor auto drive output modes 
are simultaneously affected by this com- 
mand. These flags are cleared at system 
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reset. If auto drive out- 
put mode is enabled, 
then all of the four- 
phase motor drive out- 
puts will turn off when 
the stepper motor is 


Turning off a step- 
per motor’s drive out- 
puts when it is stopped 
will prevent unneces- 
sary current drain on 
the power supply and 
overheating of the step- 
per motor. 

On the other hand, 
the stepper motor drive 
outputs may need to be enabled in order 
to provide a locking torque which will 
hold the stepper motor at its rest posi- 
tion. 

Locking torque may not be neces- 
sary in situations where the steps-per- 
inch ratio of the positioning system is 
very high or when it is not important to 
maintain an absolute rest position. 

The motor drive outputs will turn on 
one step time before the stepper motor is 
sent into motion and they will remain on 
for one step time after the motor has fin- 
ished stepping. 

The stepper motor's position com- 
plete flag in the status byte fetched with 
command 10 will be set the instant the 
motor drive outputs are turned off. If auto 
drive output mode is disabled, then the 
stepper motor’s drive outputs will never 
be turned off. 

You can enable or disable auto drive 
output mode at any time. 

Enabling or disabling auto drive out- 
put mode for a stepper motor when it is 
stopped will instantly turn on or off its 
drive outputs. Enabling or disabling auto 
drive output mode while a stepper motor 
is in motion will have no effect until it 
stops. 

You can enable auto drive output 
mode before you finish initializing the sys- 
tem with commands 1, 2, and 3 if you 
want the stepper motor drive outputs to 
be off after the system is initialized. 

The SSC interface can be reset by 
sending the two byte sequence of decimal 
80 and 95. A decimal 5 is sent back by 
the SSC interface to confirm the reset. 

The SSC interface will except and 
execute all of the commands before sys- 
tem initialization has been completed. 
However, motor drive outputs and digital 
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COMMAND WORD FORMAT 
FOR COMMANDS 
1,2,3,5,6,7,8,9,10,11,14 
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COMMAND 


COMMAND WORD FORMAT 
FOR COMMANDS 12 AND 13 


|7}6|5]4]3}2]1Jo) 
rH SS 


DIG 1/0 # COMMAND 


Figure 7. Command word formats. 


outputs will be at logic low states. You 
can set up various parameters like the 
step rate clock, the speed divisors, auto 
drive enable, mode, and load step counts 
before you send commands 1, 2, and 3 
for final initialization. 

The example QuickBasic program of 
Listing 1 utilizes nine of the SSC systems 
commands. It is intended to illustrate how 
easy it is to command and control three 
stepper motors. It can be used as a test 
generator when you are trying to deter- 
mine the proper phase connections of 
surplus or salvaged stepper motors. 
Other more detailed programs are offered 
in support of this project in the note at 
the end of the Parts List. 

Constants are defined at the begin- 
ning of the program assigning names to 
numbers in order to simplify things. The 
serial port is initialized for the SSC inter- 
faces fixed communications parameters. 
The serial port input buffer is flushed of 
any unwanted characters before any com- 
munications takes place. 

The program names stepper motors 
1, 2, and 3 as X, Y, and Z, respectively. 
Stepper motor X is initialized for full step 
one phase excitation mode. Stepper 
motor Y is initialized for full step two 
phase excitation mode. Stepper motor Z 
is initialized for half step mode. 

No limit sense is initialized because it 
is the assumption that the stepper motors 
are under test and will not be mechani- 
cally coupled to anything. The step rate 
clock is set at 160 (300 HZ). 

A different speed divisor is set for 
each stepper motor. After setting up all 
the necessary parameters, the program 
loops continuously stepping all three of 
the stepper motors 500 steps in one 
direction and then the other. 


enclosure (soe 
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Since all three steppers use different 
speed divisors, stepper X will stop first 
followed by stepper Y and then stepper 
Z. Steppers X and Y will wait for stepper 
Z before reversing direction. The direc- 
tion of stepper Y is always the opposite 
of steppers X and Z. 

The program illustrates how you can 
keep track of each stepper motor’s direc- 
tion by defining the direction flag con- 
stants at the beginning of the program. 


Tips for Salvaged Motors 


The typical four-phase unipolar step- 
per motor has six wires. As shown in the 
SSC system interconnect drawing of 
Figure 1, these stepper motors have two 
separate center tapped coils. 

I have found some four-phase step- 
per motors that have five wires. These 
stepper motors had their center taps 
joined together inside the motor. 

If you follow this simple procedure, 
you can get any six wire four-phase step- 
per motor rotating in just a few minutes. 

With your volt/ohm meter on a low 
ohms setting, find the two separate coils 
and their center tapped wires. Connect 
the wires at the center tap of each coil to 
the stepper motor power supply positive 
output V+ terminals on the interface PC 
board. 

The two remaining wires of one coil 
are stepper phases one and three. The 
two remaining wires of the other coil are 
stepper phases two and four. Pick either 
one of the coils and hook the two wires 
up to the P1 and P3 output terminals of 
the SSC interface circuit board. Take the 
two wires from the other coil and con- 
nect them to the P2 and P4 terminals. 
At this point, the motor should 
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_ RN1,RN2 « = 9 x 10,000-ohm row resister network _includi 
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701 , South 
Thief River Falls, MN 56701-0677 
1-800-344-4539 


Jameco Electronics 
Belmont, CA 
~800-831 


rotate, so give it a try! If 
the direction of rotation is 
the opposite that it is sup- 
pose to be, then reverse 
the wires on terminals P1 
and P3, or reverse the 
wires on terminals P2 and 
-P4, but not both. 

Label your wires! If this 
procedure does not pro- 
duce a smoothly rotating 
motor, then you may have 
problems with the inter- 
face circuitry, the power 
supply, or perhaps you 
are trying to step the 
motor too fast. 

This procedure will get your stepper 
motor stepping even though the wires 
attached to terminals P1 through P4 may 
not necessarily be what the manufacturer 
states are the proper connections. The 
motor will step properly either way. 


In Closing 


Although this project was designed 
primarily for use with IBM PC/XT/AT 
and compatible computers, the SSC 
interface can be used with any computer 
that has an RS-232 serial port configured 
for 9600 baud, eight bit, no parity, and 
one stop bit. Any programming language 
can be used for software application 
development. You should know that the 
Standard edition of Visual Basic for 
Windows does not include any means of 
utilizing a serial port. You must learn the 
windows API (Application Programmers 
Interface) in order to access the serial 
port with the standard edition. 

The windows API is a large library of 
functions that are not documented in the 
Visual Basic for Windows Reference man- 
uals. The professional edition of Visual 
Basic for Windows supports the serial 
port and there is no need to learn the 
API. 

So on to the next projects! These 
will include mastering Visual Basic for 
Windows. Your comments and questions 
are invited. You can contact me by E-Mail 
at: deggert1@athenet.net NV 


The binary file and software exam- 
ple programs mentioned in this arti- 
cle are available at the Nuts & Volts 
Web Site. 


See file SSCDISK.EXE in 
the FTP Code Library. 
http://www.nutsvolts.com 


1355 Shoreway Rd. 
-4100 
4242 
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PRIME ELECTRONIC COMPONENTS, INC. 


150 West Industry Court, Deer Park, NY 11729 
CHECK OUT OUR WEB SITE @ www.primelec.com 


516-254-0101 e 


EPROM & CPU/MPUs SOCKET PULLS 
Math-Coproccessor & CPU 


BSBROSCSLELES 
BERSERSSESSES 


”- 


All parts, all socket pulls (mus! be Cleaned & Erased). “Note: Speed selec- 
tlon avaliable ot additional charge ond all parts subject to avatabilty, 


NEW ALPS 2.88 MEG 3.5” FLOPPY DISK 
DRIVE FOR 755 SERIES THINKPAD LAPTOP 
New 2.88 Meg 3.5° floppy disk drive mfr. by Alps for IBM 
Thinkpads 755 Series computers. This drive replaces the 1.44 
Meg drive by transferring it into the original mounting bracket 
(5 min.) and it will be auto-detected when the computer is 
started. Supports 720K/1.44Meg/2.88Meg standards. 
TP755/2.88 (IBM P/N 1619718) 


MICROSOFT VISUAL FOXPRO PROGRAM 
STANDARD EDITION ON CD-ROM 


New Microsoft Visual FoxPro database program Version 3.0. Full, not 
upgrade version for Windows 3.1 (16 bit, but runs on Win95 also). A 


full relational database development system. No manuals included, 


ali documentation online. 
MICrosoft ViSUG! FOXPLO V3.0 .....-0:.:secseceseseserese $29.95 Ea. 


NEW INTEL A80487SX 
PGA MATH CO-PROCESSOR 


New retail box Intel math co-processor comes complete with 
used guide, utility and diagnostic software. Great price and 

easy installation on upgradable systems. (Chip package 169 
pin PGA.) A80487SX $24.95 Ea. 


USED 1.44 MEG FLOPPY DISK DRIVE 


Pulled from working equipment 1.44 Meg. 3.5" in 
5-1/4" mounting bracket. 30 day guarantee. 5-1/4” haif 


height off-white color face plate. Interface: 34 pin & 4 pin 
power 
Sony MP-F17W-70D 


$19.95 Ea. 


NEW AT&T/PARADYNE DATAPORT 
9600 DATA/FAX EXTERNAL MODEM 


New OEM pockaged extemal 9600 data/fax modem. 
Can be used with any desktop or portable computer 
with an open extemal serial port. includes fax software 
for DOS and Windows 3.1. Power req. 11SVAC wall 
outlet. Note: A serial cable is needed to connect to 
computer. (Not included.) Windows 95 compatibie. 


$39.95 Ea. 


AT&T DataPort 9.6/FAX. 


NEW MICROSOFT 


TWO-BUTTON PS/2 MOUSE 
The old-style type. but old reliable. Note: No software 
included with mouse. MS PS/2 Mouse. 


WALL PLUG WALL ADAPTERS 


Input: 117 Vac 50/60 Hz. Outputs Available. 


Quantity 
Pricing 
Available 


NEW ADAPTEC AHA-1540CF ISA SCSI 
CONTROLLER CARD 
WITH EZ-SCSI V 2.0 SOFTWARE 

Adaptec 1540CF SCSI-2 ISA card with extemal high density 
SCSI-2 port (up to 7 devices). On board BIOS set-up and 
diagnostics, jumperiess configuration. Kit comes with card, 
cabie for two devices, manual, and software. Originally 
packages for NCR Corp. Note: No floppy support on this 
model. Adaptec 1540CF KIT 


NEW NISCAN/GS PLUS OCR/ 


256 GRAY SCALE SCANNER 
Brand New True 256 Gray Scale Hand Scanner. 
Resolution; 25-400 DPI. 
Scan Width: 4.2 in. = Scan Length: 11 In. 
Interface: 16 Bit high speed (ISA) card, 64K SRAM. System 
Requirements: 286/386/486 PC Compatible 
(16MHz2). 
Available 16-Bit interface siot. 
Windows 3.1, 4 Meg RAM, 
10 Meg of Available HD 


Software included: Picture Publisher LE 3.1, maging 
Software), Perceive Personal 2.1, (OCR Software) 


INDRA FEI 5 +40.0s0kpscbanorecduptanernsentassoenvesoaconon $39.95 Ea. 


NEW TANDY SUPER VGA 1 MEG DRAM 
(16-Bit ISA Bus Type) 
This board is your basic super VGA video board with | meg of 
DRAM type memory. (ISA BUS TYPE.) Core Logic Chip: 
WD90C3 1-ZS-00-02. Resolution/Color: 640x480/256C, 
800x600/256C, 1024x768/256C, 1024x1024/16C. Note: Software 
drivers included with board. Windows 3.1, VESA. Autocad, etc. 
Tandy SVGA 25-4055 ee $29.95 Ea. 


NEW AST 101 ENHANCED KEYBOARD 
Brand new AST 101 keyboards with 4 ft. coil cord to 5 pin 
maie DIN. AT compatible only. Availabie in biack or off- 
whit 
AST 101 KB (black or 0/white) $24.95 Ea. 

NEW MITSUBISHI 1.2 MEG 
5-1/4” FLOPPY DRIVE 
5-1/4" Half Height Mitsumi. Model #MFS04C-318MD. 
Tan face plate only. 
Mitsubishi 1.2M FDrive 


FAX 516-242-8995 


NEW INTEL N80287XLT 

MATH CO-PROCESSOR 
New retail box intel math co-processor comes complete 
with used guide, utility and diagnostic software. Great 


price on a hard-to-find part for 286 laptops. (Chip package 
44 pin PLCC.) 


$19.95 Ea. 


NEW CYRIX FASMATH COPROCESSOR 
CX-83D87-33-GP 
New Cyrix FasMath coprocessors for 80386DX 16-33 systems 
This FPU unit is used in place of Intel’s 80387DX16-33 part. 


Originally priced at $100.00, a steal $10.95. Case: 68 pin grid 
array. 


Cyrix CX-83D87-33-GP 


USED 80 MEG 3.5” 


SCSI HARD DISK DRIVE 
Pulled from working equipment. 80 Meg SCS! Quantum P/N 
ProDrive 80S. 30-day guarantee. 3-1/2", 1/3 Height (1-5/8"). 
interface: SCSI/2, 50 pin. 


in actin EQUIPMENT FANS 


$10.95 Ea. 


12 Vde ar or ar 
12 Vde 2-3/8" 
2 VAC 2-6/8". ccccrvecassonecnceooreie $6.00 Ea. 


NEW PANASONIC 360K 
5-1/4" FLOPPY DRIVE 
5-1/4 half height Panasonic M# JU-~455. Black face 
plates only. 
RUS REABG saks «cmdline nastecaaea $9.95 Ea. 


NEW OEM/BUS TOASTER PCMCIA 
HIGH PERFORMANCE SCSI-2 ADAPTER CARD 
Brand new OEM/Bus Toaster PCMCIA SCSI-2 adapter card for 
portable computers, made by New Media Comp. This card 
was monufactured for a lange computer company and has 
its logo on it, but it is c full function product. Unit comes with 
ASPI driver software only. You must have your socket service 
software for your computer to use this product. Note: The Bus 
Toaster cable ends in a high density DB50 SCSI-2 connector. 
You may need an adapter for your particular needs. 


OEM/Bus Toaster 


NEW AE-2/T ETHERNET ADAPTER 
MADE BY ARTSOFT 


The AE-2/T Ethemet adapter is a network card for thick Ethemet 
and 10BASE-T cables. It is compatible with any Ethemet system 
and is Novell NE2000 compliant. Bus Type: ISA 8 or 16 bit. Data 
Transfer: 10 MPS. Programmabie Interupt: 2, 3, 4, 5.6, 7, 10, & 15. 


AE-2/T 5.0 ISA Adapter $24.95 Ea 


NEW SMC 16-BiT ISA 
ETHERNET LAN CARD 


New SMC Ethercard Plus high performance 16-bit ISA bus local 
area network adapter. Cards have a AUI port and a BNC port for 
coaxial wiring. SMC Elite 16 / P/N 8013EPC 


Write in 209 on Reader Service Card. 


Cable TV Equipment 
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ABSOLUTELY THE LOWEST PRICES 
All Brands ¢ Special Dealer Pricing 


NOBODY BEATS US! 


1-800-390-1899 


Write In 113 on Reader Service Card. 


TEST EQUIPMENT cont. 


HEWLETT-PACKARD: 2801 quartz ther- 
mometer $295. 545A logic probe $69. 400GL 
voltmeter $225. 3455A voltmeter $399. 
8640B NAV/COM signal generator $235. 
5327B counter $225. 608E signal generator 
$235. X382A attenuator $159. Also offer on 
5233L, 3484A, 3300A, 6403A, 5512, 606A. 
Scott's Electronic Surplus, 310-491-3181, 
FAX 310-491-3182. 


TEST EQUIPMENT: TEK/SONY 305-DMM 
SCOPE W/DMM BATT PWR XLNT $350, 
TEK 5441 w/plug-ins $450. DC509 $250, DM 
502 DMM $50, TM 506 $125, Fluke 335A 
volt. std. $300, 8000A DVM wi/lo-ohms and 
Ni-Cad. $60. B&K 466 CRT tester $75. SEN- 
CORE SS137 sweep ckt analyzer $75. Four 
Designs Co. 360-887-1555. VISA/MC/ 
AMEX/DISCOVER. 


AILTECH FM10CS service monitor. High fre- 
quency RF module with AM/FM module. 
$1,000. 219-353-7034. 


NEW 16-BiT 256K ISA VGA CARDS 
Designed for the PC-XT/PC-AT & compatibles, this is a 
basic low cost VGA video card. 256K DRAM with chips & 
technology 82C451. Full backward compatibility with 
EGA, CGA, MDA. and Hercules modes. Card type: ISA 
16-bit. Model # VGA 300 (VGA Card) $19.95 Ea. 


PULLED 1 MEG X 9 70NS/80NS 
30 PIN SIMM MODULES 

Pulled and tested | Meg x 9 70ns/80ns SIMM memory 
module. Great for upgrading older machines for 
Windows 95. (Mixed Manufacture & Third party types.) 
30-Day Guarantee. 
1 MEGX9-70 30P SIMM (3 chip) 
1 MEGX9-70 30P SIMM (9 chip)... 
1 MEGX9-70 30P SIMM (3 chip)... 
1 MEGX9-80 30P SIMM (9 chip)... 
1 MEGX8-80 30P SIMM (8 chip) 
1 MEGX8-10 30P SIMM (6 chip)... 


NEW TEAC 1.44 MEG 3. ay 
FLOPPY DISK DRIVE 


New Standard 1.44 Meg 3.5” floppy disk drive. 
Manufactured by Teac, Model #FD-235HG. Face plate 


“NEW EXTERNAL 3- 1/2 720K 
FLOPPY DISK DRIVE 


Made by Tandy for 


NEW PCMCIA 10 MEG 

FLASH MEMORY CARD 
Made by Sundisk. (Read/Write 5VDC.) Works with any 
laptop or PDA with PCMCIA ATA Spec. interface & 
software drivers. (**Software drives not included**) 
(Note: 10 meg is uncompressed Capacity) Platform 
compatibility: HP 100LX/200LX IBM TP 350, 365, 500, 750, 
755, and others, contact Sundisk for your specific 
model. Cards are Plug-Play Windows 95 compatible. 
Sundisk 408-562-0595 or www.sandisk.com 
SDP5-10 SUNDISK... sbaeatiansh -.$199.95 Ea, 


NEW 12MEG MEMORY UP-GRADE MODULE 
FOR NEC VERSA SERIES NOTEBOOK 


New 12Meg memory up-grade module for NEC Versa 
series notebook Computer. Made by Kingston for 
models E. V, M. 3.3V tech 

NEC P/N OP-410-4005/Kingston P/N KIN-VS/12. 

KIN 12M NEC (KTN-VS/12) $99. 


NEW TEAC COMBO 700 TAPE BACKUP 
AND FLOPPY DRIVE 1.44 3.5” 


The Teac combo is a 3.5" floppy drive and GIC tape backup unit 
built into 5.25" haif height frame. Great for systems with limited 
drive bays. Tape backup unit utilizes the PC’s existing floppy 
controller. Capacity: 680MB compressed/340MB uncompressed. 
Tape Format: QIC-3010-MC, Data Trans. Rate: 0.5 & IMbps. Tape 
Media: 3M MC3000XL (400 tt.). Software incl.: Arcada Backup for 
Windows 95. Windows 3.1 & DOS (1.44 Meg floppy). (Note: Back- 
tape oF Cables not included with drive.) 
FF-3101/700 Combo 


FLUKE 5200A AC voltage standard $1,400; 
Fluke 5215A power amplifier $1,100; Fluke 
332D DC voltage standard $350; HP 432B 
digital power meter $200; Ballantine 
AN/USM-326A 550MHz counter/timer $275; 
Fluke 8600A 4-1/2 digit multimeter $125; HP 
141T mainframe $450; HP 489A 1-2 GHz 
amplifier $200; HP 1715A 200MHz oscillo- 
scope $400; HP 1720A 275MHz oscilloscope 
$450. Credit cards accepted. Jim Stevenson, 
Phone: 908-722-6157, Fax: 908-722-6391. 


HP 8559A .01-21 GHz SPECTRUM ANA- 
LYZER with 182T mainframe $3,250. 
8552B IF $395. 8553B 100MHz $195. 
Watkins-Johnson WJ-1250A .01-18 GHz 
FREQUENCY SYNTHESIZER with program- 
mable sweep $5,900. Ballantine 6127A 
OSCILLOSCOPE CALIBRATOR $875. 
FLUKE 515A portable meter calibrator 
$995. ES! 242B RESISTANCE CALIBRA- 
TOR $1,750; ES! 242D $3,750. 90-day war- 
ranty. VISA/MasterCard accepted. 619- 
439-1345 or 1-800-TO-BUY-TE. Webpage 
http://free.websight.com/Hamilton2/ 


HP 4943A transmission impairment measure- 
ment set, excellent condition, $450. HP 
1645A data error analyzer, $395. Fluke 
8010M multimeter, $90. Tek 7A26, unused 
and in original box w/manual, $300. 
TerraCom TCM-DPSR power supply, $250. 
Guaranteed. Cail Pat, Alaska-Omega 
Electronics, 907-474-8958 or omega @polar 
net.com 


FOR SALE: HP 8505A network anyl., 
$2,000. HP 8640B/1/2/3 RF signal 
$1,400. HP 8640B/3 $950. HP 8640B/4 $900. 
HP 8640B/323 military version, $385. All 
checked and completely functional. Call Stan 
evenings or leave message. 714-841-5866. 


TEKTRONIX 067-0521-01 $30, 067-0885-00 
$150, 1A1 $30, 130 $50, 2B67 $40, 3A1 $40, 
3A3 $40, 3B3 $40, 564B $60, 575 $125, 585 
$60, 7603 $100, 76130PT0O1 $100, 7A11 
$125, 7A13 $125, 7A18 $50, 7A26 $75, 
7B53A $75, 7B70 $75, 7B71 $75, 7B85 
$120, DM501A $65, H $20, M $20, R561B 
$60, R7603 $100, SG502 $150, 
TM5030PT02 $75, TM504 $80. G&G 210- 
674-8771. 


SUCTION DESOLDERING stations: (pump 
built in) Pace rework $250; Weller DS1000 
perfect, nu pencil $450, no readout $250; 
Ungar 4000 mint $250; Edsyn VP300 $250 (= 
to Hakko); APE EX501 $400 (= to Pace MBT 
201A); Ungar 2000 $150. SMD removal: Hart 
200A $1,500; hot tweezer $75; hot air pencil 
$200. Soldering stations: Hexacon $45; 
Weller WTCPN $35-$65; EC2000ESD $100 
perfect; EC2001ESD $150; GC Xytronic $45. 
Jim 310-515-2058. 


ANRITSU MWS910C optical time domain 
reflectometer mainframe with MW938A1 
1.3UM plug-in. Built-in thermal printer. 
Excellent condition, $15,500 OBO. 
Guaranteed. Call Pat, Alaska-Omega 
Electronics, 907-474-8958 or omega @polar 
net.com 


MISCELLANEOUS: TEKTRONIX 1480R 
waveform monitor $650; HP 59303A D/A 
converter $150; Tektronix C-52 camera oscil- 
loscope; Tektronix C-50 camera film back; 
HP 3390A integrator; HP 11707A test plug-in; 
Tektronix P6201 FET probe. AST Global 
Marketing, Meadville, PA 16335. Phone: 814- 
336-2138; Fax: 814-337-7920; E-Mail: ast 
mrktg @wrench.tool city.net 


SELLING: HP digitizing oscilloscope 
54201D, $1,500. Tektronix 7612D program- 
mable digitizer w/7D01 logic analyzer, $500. 
2 HP 3437A system voitmeter, $350 ea. 12 
Weller FO002H Fumex fume extractors $125 
ea. 2 Tektronix BDM1250 (851) digital tester 
$250 ea. BK precision 1251 NTSC generator 
$250. HP 6286A DC power supply 0-20 V, 0- 
10 A, $400. HP 6296A DC power supply 0-60 
V, 0-3A, $400. Looking for Tektronix 2211 
DSO. Marc 704-784-3649. 


LOGIC ANALYZERS. Hewlett Packard 
8407A & 8412A phase magnitude display 
$425; Network analyzer systems, HP 
8410B/8412A/8413A/8414A $550. Tektronix 
308 complete analyzer system $365. Hewlett 
Packard 1600A $200. Hewlett Packard chan- 
nel pulse 1GHz channel pulse generator sys- 
tem 8080A, 8091A, 8092A, 8093A, $650. 
Psitech Plus 707-745-4804, Fax 707-747- 
5277. 


FEITEK PROVIDES repair, calibration and 
certification on many makes of test equip- 
ment. We also have a large selection of used 
equipment. Send large SASE envelope for 
list. VISA and MasterCard accepted. Feitek 
Inc., 2752 Walton Road, St. Louis, MO 
63114, 314-423-1770. - 


HP 86250B RF plug-in 8.0-12.4 GHz & HP 
86260A 12.4-18.6 Hz $225. HP 5328A 
counter $200. Johnichi model 9BTG-A and 
2400ATG-A handheld dial torque gauges 
$300 and $100. Southcoast Surplus, Ty Miller 
714-830-9170, Fax 714-454-9841. 


WANTED: ALL MAKES OF TEST EQUIP- 
MENT. WE WILL TAKE YOUR EQUIPMENT 
IN ON CONSIGNMENT OR PAY TOP DOL- 
LAR FOR GOOD NEW OR USED LATE 
MODEL TEST EQUIPMENT. AMERITEK, 
BIRD, CUSHMAN, EIP, HP, IFR, MARCONI, 
MOTOROLA, NARDA, RYCOM, SMITH- 
MYERS, TEKTRONIX, AND OTHERS. 
CALL 1-800-476-2526. E-MAIL TO 
Alcomtest@ aol.com 


HP 54100A digitizing oscilloscope $1,495. 
Dexis 612-944-7670. 


ANRITSU M560J spectrum analyzer 100Hz 
to 300MHz $2,695. Dexis 612-944-7670. 


SECURITY 


SPY EMPORIUM opprivacy security. 
Professional recorders, parabolic mic., wire- 
less covert video, bugging/phone tap detec- 
tors, scramblers, locksmith tools, etc. FOR 
CATALOG, SEND $5 to Security Trade, 6065 
Hillcroft, Suite 413, Houston, TX 77081. 713- 
774-1000, FAX 713-774-6222. 


U.S.A. CLE. 


COUNTERSURVEILLANCE = $250 HR! 
Electronic eavesdropping is unbelievably 
widespread! Are you sure you're safe? Learn 
how others (without prior experience) ear 
$250 HR in the fascinating field of COUN- 
TERSURVEILLANCE! For free catalog call: 
1-800-732-5000. 


PAGER OWNER! Use your pager as a secu- 
rity monitor to monitor your burglar alarm and 
telephone answering machine using Pageout 
automatic paging system $99.99. Other sys- 
tems available. Call 410-483-6211. http:// 
www.worldprofit.com/maateez.htm 


MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
Industries, 818-842-5953, FAX: 818-845- 
3613. 


WANTED: CONTROL unit for Cohu ARC- 
14Hz or Pelco PT550M camera pan and tilt 
unit. Call Bill Scoinik, 1-800-634-7036 or fax 
201-405-1706. 


INTERNATIONAL 


BLACK BOX $F Pigg 7 


QUALITY FACTORY BUILT" CABLES" AND "INSTRUCTIONS" ! 
7 WAY COPY CAT COMPLETE WITH CABLES 


FREE SHIPPING ON Ist 50 ORDERS ONL 


SIMPLE - WHAT YOU SEE IS WHAT YOU GET!!! - 


NO BULL 


U.S. and International Dealer Inquiries Invited. Mexico, Brazil, and Canada Welcome! 


NEC P100 Magic Clips - $399 / C-Tec Cables 
5 NAM Modified OKI Phone - $495 
Friendly and knowledgeable staff on Duty! 

CALC NOW: 


- $249 / OKI 900 5 NAM Chips - $175 


X Call for Prices on Readers > 
912-423-9510 


Purchaser agrees not to use equipment for any illegal purpose, FCC title #18, section 1029 


Write in 202 on Reader Service Card. 
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SERVING YOUR CABLE 
NEEDS SINCE 1984 


ELECTRONICS A— 


Call us first! 


SIX-MONTH GUARANTEE 


“ al s ee o*. a 
tee Hes? :) ae 2 
‘eS : ' wz ' | 5 A ‘i v ‘ 
ised Ie cr ,@ ae a 
ie aa a _ we Xx F 


é ‘S ma 4 


rs only: 1-800-742-2567 


For orde 
HOURS: MON.-FRI. 8-6 CST e SAT. 10-2 CST 


_Greenleaf Electronics ¢ P.O. Box 538 ¢ Bensenville, IL 60106 
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COMPUTER PARTS - SCSI DrivE ACCESSORIES - SURPLUS ELECTRONICS 


Qty DISCOUNTS AVAILABLE* So aa tt ka PURCHASE ORDERS ACCEPTED - APPLE II / Mac & IBM 


Visit Our Web Page | sow pis 
For specials and °6 HH Bays 

=: . more info these | °6 ID Selectors Optical 

prepara fs mitotane: — *No-tip stands. 250 Pin Centronics 
Ay items. 

jumpers to mess with, just install the soft- 1 Connectors & 6 IDC 

ware and go! Miro 20TD Live! hitp:/ /wwwallelec.com War 99 - 00 Co 

2MB VLB SVGA $119.00 SCSLID Selections. 


Power Supplies Floppy & CD DRIvEs 
Power Supplies are Refurb unless New 360K 5.25” HH Drive...$10.00 External Cases for: EXTERNAI 
Noted otherwise. Used 1.2 Meg 5.25" HH.......$15.00 All SCSI Cases have 250 Pin Centronics connectors 
Mini Tower 145 Watts. .......$12.00 Used 720K 3.5” Drives........$10,00 nd 30 Watt P/S.Open Face has RCA’s for CD Audio DRIVE CASES 
Mini/Mid Tower 200W.....$19.00 njew 1.44M 3.5” Drive ......$25.00 | FH or 2 HH Floppy Drives w/ P/S.......$19.00 


XT Power Supply. 135W ...$10.00 CD ROM Drives 1 HH 5.25” SCSI (Open Face)... $35.00 
XT Power Supply 150W ....$15.00 1 HH 5.25” or 3.5” SCSI (Closed Face)......629.00 
IBM XT 65Watt ooeccscsenseeeeeon $5.00 4 IDE Int. CD ROM Drive.$59.00 4 4 5 scsi HD (Lunch Box Portable).......$19.00 
Side Switch or remote wired 2x SCSI Int. CD ROM Drive$39.00 2 crs or SyQuest Side by Side .. 


AT Power Supply. 200W ...$19.00 1x SCSI Int CD ROM Drive$24.00 1 IDE CD ROM w/cables............ 


Monitors 


Meantime oe del snatidansarseaenctan:’ 


9” B&W Security Monitor. “Box” type with 750. 
aadoaaial toes *anelietsadme< cababeansdy 


SS HP Colorado T1000 (Travan) Tape Backup Drive 
cabinet. Green screen. Good 
Enos monies for 7542 (standard) or 400/800 Meg & Qic 40/80 R&W Compatible........$49.00 
Hightimpedan ce nnn BOD Seagate/Conner Travan CTT3200 Tape Drive...$119.00 5 . 
QocComparte Monitor Neteutbiefxakemiet — NSC WorkGroup 6 Port 10 Base T Hub.......... $69.00 § Mention this offer when you order! 
monitor. Somehavesoundinputako. Specify.__$6900  —i“J” mouse keyboard........ccssscsssssscssessecsesesesees $24.00 Mono Wireless Headset! 
Used /Refurbiched Mono. DB9_$2900 PC Pals DOS/Windows Trackball...........ss-sverssesvee ; Great for late night gaming, kids, etc. 


; [= sersemnenernenee . NISC Output °1/3 

digital = 0172 Pinos 95 | N1SCOutput 1/3 
= ; a Fixed Focus 330 x 491 

ColorWriter120ic So pragecbecsrpm ga. bie pana pa cman a ata aaa aoa ec campatasie : Resolution * 75 Q 6VDC 


Inkjet Sat oe a pi Risaes fh, . : BRON MMU ccecscscossrtiontbstssccetiestatecstanaeies - pe aria QTACA prox 
(Refurb) d = 4” high. Great for C-U 
$119. 00 | SeeMe / Internet use! $149 


386 System 
Refurbished 


1.2 or 1.44 Floppy 


3 Sunihesn California Locations! 
World Wide Web http://www.allelec.com 
1300 E. Edinger. Santa Ana - 714/543-5011, _1024K Ram 
2018 W. Lomita BLVD. Lomita - 310/539-2260| CGA Monitor 
1401 El Camino Real. Oceanside - 619/721-0093 Keyboard 


We buy surplus & unwanted computer inventory $ 
as well as scrap electronics related inventory. 1 oh 9 ® 0 0 


619/724-2404 


http://www.allelec.com 


Fax: 619/724-8808 
School & Government POs Accepted! 
Phone Order Hours 9AM - 5:30PM Mon- Fri 


EPROM: ere REA 
otorola Cellular eee PC Cards & Accessories 
MICROCONTROLLERS 


A 9 Pin Serial Mowse sxscsnsasneennseenrnnnmsenone$9.00 
— ace hy atiaves Tne RTE | 716 OF 2732 cevvsnsecssseceeanenee MicroSoft InPort Bus Mouse Card oscsscosuuu.-$9.00 
8 2764/27128/27256.. ‘ass 30 to 72 Pin SIMM Converter (4 30 to 1 72)....$14.95 


is outlined for upper race $9.95 

Flip Phone ig. Adapter 

Replaces the battery, does not 

pis into the bottom jack. ....$9.95 

ip-Less Fone leather case ..$9.95 

Flip phone pesyaperter case a 
19.) 


cig. lighter adapter ................ $ 


ed gg ihe sebes -+52.00 Sony 256K Pipeline Cache, 80pin standard ..$14.95 
vests $6.00 BM Aptiva 8 Way Joystick ..-.ccecsvccoesseeonseeeeeeeen$9.95 
: SS CGA/EGA Video Card nsccsscecssssssssesesseeereeneee $19.00 
Ree eae ] Cis & ROMs GNSS ea 
is a 16 Bit Soundcard with 59 Ft ER 614.95 AT MEM HD Only Control et nemreemennr$9.95 
32 Voice Capability. This Intel 486 DX02 BO gas 90 AT 2Meg Mem. Exp Card w/2 Me§ emmeuvann-$19.00 

is music to your ears. AMD 4866X/2-66....................$14.00 RAM Sack III AT/386 up to 8 Meg card (0K).$19.95 


A i Bias7D x5. “ameriaen st ; SEVGA ede ac isis soni erm 
icnccmnipeacciaain Gi OOO SBE Sasebincichacrninailaniagsnniaen STON 

ccessories Colorado T1000 Tape BY 2450... i060 ae $1.00 AT Floppy, Serial & Par Controller .............. $9.95 
fi amen Moe -08.75¢ Super 1/0 IDE, Floppy, 2 Serial, 1 Parallel ...$14.95 

MW odem Mi adness ! — | Seco o (i Meg x1) or 44256 AT MFM HD & Floppy Ctl sscssensssennsnnene $14.95 

; ae -12 $1.50 -10... 500 -80/-70.$2.50 AT IDE HD Controller ........-+scsssserssereesseseesnesnesens 54.95 

Internal 2400 (PC).............+++ $9.95 : = 256x8 -15 SIMM...$3.00 /-12...$3.00 Mono/Parallel Port...........ccsessseessssserrsesseeeerseeese 99.99 
256x9 SIMM -80..c.-.cscceeeeseeereeeen $3.00 Full Length CGA w/RCA OUut....cecsscsecsvessseneeeee 14.95 

; 1 Meg x 9-10 SIMM.................$6.00 32 Bit M . (9 Meg/0K) SiliconValley ....$20.00 

M $12.95 1 Meg x9 80 SIMM $70 401 XT/ATKojbowd en 829.00 

Ext. 2400 96 /48 Fax (PC) ....615.00 |} Attaches to your floppy controller] 1 Meg x 9-70 SIMM -ssssesss-$9.00 491 AT Keyboard (NEW) osssesscosensseeeeue-$14.95 
Ext. 14.4K 8 Fax.......cscseesee $69.00 || with provided cable. Travan 400MB / Ba carol Slot Expanders (3A or 5 Slot, for slim type PC cases) 
800MB Compressed. QIC 40/80] 1/2 AA size, 3.6V lithium......... catiille tis idaho shah aint <i ical $9.95 

Fax & Data Modems || omit nn $49.00 | AT type “phigin” 3.6V or 6V ot ae 
M$ || TR-1 (71000) 4/200MB Tape ...$24.95 AT Motherboard W/1024K esscsesnseneneseneeen$29.95 


add 7.25% Sales tx.* Minimum shipping & handling charges $6.50. * Warranty: Used /Refurbished have 2 90 day warranty * ALL Returns must have an RMA @, call before shipping beck * No Returns without an invoice. Shipphg & Handling charges are non-refundable + 
ns isklasabhigtauage opie Opeenise padeetinenarts troompatihiity probkems. Toda Uarenyy oa Aeon Climunagunesenan ocean = Deteen and reheat ahfon'te Rangeatenphnneitaia aap aalitnion siamanres- ns 
February 1997/Nuts & Volts Magazine Write in 48 on Reader Service Card. 


MULTIBAND ANTENNA 


TRIVEC AVANT AV-455-3 WHIP ANTENNA, operates over 30-88 and 108-174 Mhz 
@ 50 watts, 225-400Mhz @ 100 watts; 50 ohm input. VSWR 2.5:1 max; Fiberglass 
whip & load: 56"L. Base 5.5" dia x 5.5°H + 4.5"H spring; four mount holes 3.2" o.c. and 
N-connection. 9 Ibs sh. UNUSED $85.00 


H-P AUDIO OSCILLATOR 


HEWLETT-PACKARD 200 CD OSCILLATOR, popular tube-type audio genera- 

tor covers 5 Hz to 600 KHz in five bands; output 10 volts into 600 ohms or 20 

Vopencircuit. Requires 115/230 VAC 50-400 Hz. 7"Wx1 (ee ale 20 Ibs. 
125.00 


sh. USED-CHECKED w/book 


TA-838/PT FIELD PHONE 


» MILITARY TELEPHONE has push-button numeric tone pad and is designed for 
2- or 4-wire communications; replaces old EE-8 and TA-43/312 field phones. 
Ringing signal possible only in 4-wire hook-up. TA-838 can also be operated 
over standard telephone lines. Rugged thermoplastic construction; requires 


four C-cell batteries. 6.9.8x5, 8 Ibs. 
D 


USED-CHECKE 
Operators Manual 


WD-1A Twin-Wire for TA-838, 1 mile reel 


... $8500 $70.00 
$10.00 


$125.00 


JAN-BOXED ELECTRON TUBES 


2A3 Penta-USA (but looks Chinese-made) 

2K25 Raytheon blue $40.00 

4D32 Raytheon 

Loe National-Union 
51 ECG 


4CX300A/8167 Eimac . 
6B4GA Sylvania 

5691 Richardson 
5814A ECG = 


7025 GE = 12AX7A 


6146W GE 
6922 ECG = 6DJ8 


$3. 
7360 ECG $15.00 8552 ECG, 12V Version 6146 


$19.95 ea; 10 for $175.00 
50 ea; 10 for $28.00; 100 / $200.00 


12.00 
$17.50 ea; 10/$150.00 


Prices F.0.B. Lima, 0.e VISA, MASTERCARD Accepted. 
Allow for Shipping ¢ Write for latest Catalog 
Address Dept. NV © Phone 419/227-6573 © Fax 419/227-1313 
E-mail: fairadio@alpha.weoil.com Home Page: http://alpha.wcoil.com/~fairadio/ 


FAIR RADIO SALES 


1016 E. EUREKA « 


Box1105 « 


LIMA, OHIO ¢ 45802 


Write in 189 on Reader Service Card. 


SECURITY cont. 


PROFESSIONAL ALARM control panels and 
all equipment. For a free catalog: voice or 
fax: 908-840-1390. 


ICOM COMMERCIAL equipment bought, 
sold, and repaired by factory authorized dis- 
tributor. GSA, export, warranty service, fleet 
maintenance. Two way, new R8500 and R10 
receivers. Dealer prices to all. No amateur. 
SWS Security 410-879-4035, Sales@sws 
sec.com 


“THE MOST gsicterstepnec hacking & spy 
catalog in the world!” www.spectre-pre: 
com 


SATELLITE EQUIPMENT 


SATELLITE TV 18” Echostar DISH w/IR 
receiver w/1 year free TOP 50 TV channels 
$459; w/dual receiver $529; w/premium 
receiver $519; w/IR slave receiver $199. 
Johnson Technology, Inc., 1680 Civic Ctr. Dr. 
#102, Santa Clara, CA 95050. Tel# 408-984- 
8963 FAX 408-984-8972. 


FREE BIG dish catalog. Low prices! 
Systems, upgrades, parts, and “4DTV.” 
Skyvision, 1016 Frontier Dr., Fergus Falls, 
MN 56537. www.skyvision.com Call 1-800- 
334-6455. 


DISH NETWORK sat. sys. $99 for HWD, 
requires program purchase. Used 6-1/2 ft. 
Kloss Novabeam 100 projection TV with 
Faraudja video proc. $999. C-Tech 816-627- 
1660, PO Box 947, Kirksville, MO 63501. 


“THE MOST extraordinary hacking & spy 
catalog in the world!” www.spectre-press. 
com 


MICROWAVE COMPONENTS, many types. 
Contact: T-MINUS-7 510-651-9477, Fax 510- 
651-3657, t-minus7 @mediacity.com 
www.tminus7.com 2060 WARM SPRINGS 
CT. #5, FREMONT, CA 94539. 


USED SATELLITE EQUIPMENT. You name 
it, we have it. LNAs, downconverters, drives, 
receivers. Working condition guaranteed. Call 
317-385-2305. 


MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC- 
TRONIC MATERIAL INDUSTRIES 818-842- 
3539, FAX 818-845-3613. 


= 


: 


ah 


Qua 
ELECTR 


AAA TRADING/AUDIOPAGING, INC. 
CELLULAR CLOSEOUTS 
WHOLESALE TO THE PUBLIC 


MOTOROLA 550 FLIP 
MOTOROLA LITE 
MOTOROLA FLIPESS 
MOTOROLA 8000s 
ALPHASTAR 950 

NOKIA 100+101 
BLAUPUNKT 1C142 
AUDIOVOX 450 
AUDIOVOX 525 
AUDIOVOX 400 

NEC P120/110 
DIAMONDTEL20X 
UNIDEN CP 6000 
NOKIA P 30 

TANDY a CT350 
GTI CP90 

PANRCONIC EB3510 
NOVATEL 825 HANDHELD 
AT&T 3610 ee 20) 
AT&T 3850 (NOKIA 232) 


$149.95 
$199.95 
$119.95 


LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 


MANY MORE HANDHELDS IN STOCK CALL FOR PRICING 


MOTOROLA TOTE BAG 
NOKIA BAG 
CHEAP BIG OLD BAGS 


ae WE BUY & 
$29.95 


SELL PAGERS 


TO ORDER CALL 21 | 83-4 085 OR FAX 21 5-483-7732 


6186-88 RIDGE AVENUE, PHILADELPHIA, PA 19128 


GET SOUND for VCil and VCiI Plus without 
codes. Free detail. Send SASE to: Nassirian, 
Box 382-V, Rio Linda, CA 95673. 


VIDEOCYPHER II descrambling manual, 
schematics, video, and audio. Explains DES, 
EPROM, CloneMaster, pay-per-view (HBO, 
Cinemax, Showtime, Adult, etc.) $16.95, $2 
postage. Schematics for Videocypher Plus, 
$20. Schematics for Videocypher 032, $15. 
Collection of software to copy and alter 
EPROM codes, $25. VCII Plus EPROM, 
binary, and source code, $30. Cabletronics, 
Box 30502N, Bethesda, MD 20824. 


Yes, we can help with all your cable needs 


QUALITY PRICES 
QUALITY SERVICE 
QUALITY PRODUCTS 


1-800-394-3043 


9am-5pm M-S - Same Day Shipping 
1 FULL YEAR GUARANTEE 


CALL TODAY! ..w:: 


DSS PROGRAMMING package. Includes 
information on programming all types of DSS 
test cards. Software and info on specialized 
chips included. Schematics for building both 
original and test card programmers. $45 
Netwave 512-937-0610. 


WANTED: LARGE SATELLITE 
ANTENNAS, 7-20 meter, commercial grade 
only. Also transmitters for uplink, HPAs, 
exciters, etc. Prefer Scientific Atlanta, 
Andrews, Vertex, RSI, etc. Will remove. PTL 
Cable Service, Inc. Phone 407-747-3647, 
FAX 407-575-4635. 
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Write your PIC 
programs in BASIC! 


PicBasic § 
Compiler 


$99 © 


BASIC makes it easy for you to 
program the fast and powerful 
Microchip PIC microcontrollers. 


“ Expanded BASIC Stamp | 
compatible instruction set 


True compiler provides faster 
execution & longer programs 
than BASIC interpreters 


* New! Peek & Poke to access 
PortA, A/D converter; any PIC 
\/O port or register in BASIC 


+ In-line assembler & call support 
* Supports PIC16C6x, 7x & 8x 


« Use with most PIC programmers 


"Formerly PBASIC Compiler. 
BASIC Stamp is a trademark of Parallax, Inc. 


Also: PICProto Boards - $8.95-$17.95 
EPIC Pocket PIC Programmer - $59.95 


micro inginecring abs 
Box 7532 Colorado Springs CO 80933 
(719) 520-5323 FAX 520-1867 


@B www.melabs.com SS 


Write in 123 on Reader Service Card. 


Learn MICROCONTROLLERS 
EMBEDDED SYSTEMS and 
PROGRAMMING... 


with the AES learning system/ 
embedded control system. 
Extensive manuals guide 

you through your 

development project. 

All programming 

and hardware details 

explained. Complete 

schematics, Learn to program the 
LCD, keypad digital, analog, and serial 
V/O. for your applications, 


THREE MODELS AVAILABLE. 
Choose from an Intel 8051, 
intel 8088, or Motorola 68HC11 
based system. 

All models come with: 


*32K Byte ROM, 32K Byte RAM « 2 by 16 Liquid 
Crystal Display * 4 by 5 Keypad + Digital, Analog, and 
Serial I/O + Interrupts,timers, chip-selects + 26 pin 
expansion connector * Built-in Logic Probe * Power 
Supply (can also be battery operated) « Powerful ROM 
MONITOR to help you program * Connects to your 
PC for programming or data logging (cable included) + 
Assembly BASIC, and C programming(varies with 
model) * Program disks with Cross Assembler and 
many, well documented, program examples + User's 
Manuals: cover all details(over 500 pages) * 
Completely assembled and ready to use * Source code 
for all drivers and MONITOR + Optional Text Book 


Everything you need. From $279 
Money Back Guarantee 
Call for Free Info Pack, or see 
WEB at http://www.aesmicro.com 
714-550-8094,FAX 714-550-9941 


Call 1-800 - 730-3232 


AES 970 W. 17TH STREET, SANTA ANA, CA 92706, USA 
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| Inexpensive — 
Home Security 


Camera 


x 
* 


\ Switcher > 


any home security set- 
ups employ low-cost 
surveillance cameras to 


allow for visual monitoring of criti- 
cal access ways or areas around 
the grounds. An inexpensive circuit 
has been constructed that allows 
for the sequential switching of up 
to eight cameras, while giving a 
numeric readout of which view is 
being presented on the output of 
the circuit. 

The key element in this circuit 
is the Maxim MAX455 video multi- 
plexer integrated circuit (U1). This 
IC operates from a +5-volt DC sup- 
ply and is easily controlled by 
applying a three-bit binary code to 
its three address lines. 

For all practical purposes, 


by George Cole 


switching time between sources is 
instantaneous. The IC also has a 
built-in cable line driver video 
amplifier capable of easily driving a 
75- ohm cable arrangement. 

This circuit is readily available 
on the market and costs around 
$20.00, depending on your source 
of supply. It is a wideband, stable 
device with exceptional operational 
characteristics, and makes an ideal 
solution for multiple input switching 
of wideband signals. 

An input signal is connected to 
the line driver video amplifier when 
the address corresponding to it is 
placed on the pins AO, A1, and A2. 
Thus, for input 0 to be connected 
to the output, AO, Ai, and A2 must 
all be at logical 0. Likewise, for 


input 7 to be connected 
to the output, AO, A1, and 
A2 must be at logical 
high, or 1. The address 
lines are set to respond 
to TTL level logic signals. 
In the circuit presented 
(Figure 1), each of the 
input signals is terminat- 
ed in 75 ohms. The sig- 
nals are then fed to the 
respective inputs on the 
MAX 455 via DC blocking 
capacitors. If you know 
that your video signals do 
not have a DC offset, the 
blocking capacitors may 


FIGURE 1A 
VIDEO SWITCH 


be eliminated from the circuit and 
replaced with shorts. 

Too much DC offset applied to 
the inputs of the MAX455 will 
cause the device to saturate in one 
direction or the other, resulting in 
distortion of the video signal or its 
sync tip, and unsymmetrical cur- 
rent drain in the amplifier. 

The 22K resistors to ground on 
the input pins provide termination 
for the input circuits of the IC. 
Matching from the output driver to 
a standard 75, video cable is pro- 
vided via the 75-ohm resistor in 
series with the output connector. 
The amplifier voltage gain is set to 
2 by the network of two 1.15K 
resistors and the line from the junc- 
tion of the two back to the inverting 
input of the amplifier. 

This set-up provides non- 
inverting amplification of the 
applied signal. The value of the 
signal at the output pin of the 455 
will always be twice that of the 
input. When driving a 75-ohm 
cable with a termination of 75 
ohms, the signal value at the out- 
put connector will be the same as 
the input. 

The generation of the timing 
and control signals for the address 
lines is developed starting with the 
oscillator circuit built around the 
NE555 timer IC (U4). This is a ver- 
satile timer chip which has been 
connected, in this case, to provide 
a variable frequency rectangular 
wave as a clock for the counter cir- 
cuit (74HC4040, U2). 

The frequency of operation is 
set by the resistor/capacitor combi- 
nation of R12, 13, 14, and C9. 
Using a 1M variable resistor for 
R12, results in a wide range of 


oscillation frequency, from 9.5 Hz 
down to .14 Hz. Each cycle causes 
a change in input selection, there- 
fore the viewing time on each cam- 
era position is variable from a tenth 
of a second up to seven seconds, 
using these component values. 

If desired, longer viewing times 
can be easily obtained by substitut- 
ing a different value for C9. Using 
a 22 uFD capacitor will result in a 
maximum dwell time of 15.4 sec- 
onds and a minimum of .22 sec- 
onds. 

U2 accepts the clocking signal 
from U4 and uses it to count up. 
The lower three output lines of U2 


are tied to the three address lines 
on the MAX455. As the count value 
changes, the output of the MAX455 
is progressively connected to each 
of the inputs 0 through 7. If all we 
wanted to do was provide for a 
fixed sequence of switching, we 
could stop the design at this point 

| have carried the design a 
step further to allow the user to be 
able to connect to fewer inputs 
than the full eight. The fixed 
sequencer, if not modified, will 
spend the same amount of time on 
each input address. Thus, if only 
four inputs were used, half of the 
sequencing time would be spent on 
no signal inputs resulting in blank 
screens. 

The logic circuit made up of the 
74LS11 (U3), the 74LS32 (U5), 
and the three switches (SW1- 
SWS), allows us to “set the count” 
for the sequencer; in effect, short- 
ening the count from the native 0 
to 7. The output of each address 
line from U2 is connected to one 
input of a two input OR gate. 

The output of each gate will be 
logically high when either the 
address line is high, or when the 
switch pulls the second line high, 
or when both inputs are high. In 
this fashion, the effect of a particu- 
lar address line may be suspended 
by pulling the switched input high, 
thus always rendering that gate’s 
output high. 

The output of each gate is 
connected to one input of a three- 
input AND gate (U3A). This gate’s 
output will go logically high when 
all three inputs are high. The out- 
put of this gate is tied, in turn, to 


one of three inputs of another AND 


gate (U3C). One of the inputs to 
USC is tied high (effectively not 
used) and one input is tied to the 
output of U5D. U5D develops a 
high state when bit Q4 of U2 goes 
high, or when the output of Q1 


goes high. 
When the output of U3C 

goes high, it drives the 

reset line of U2 high, caus- 


starting the sequence over 
from the initial state. Thus, if SW2 
is closed, pulling its input line high, 
reset will occur when a count of 
five has been reached (represent- 
ing five allowable states, 0 to 4), 
limiting the sequence to 
0,1,2,3,4,0,1,2,3,4. 


FIGURE 1B 
POWER SUPPLY CIRCUIT 


ing U2’s count to reset to 0, 


of 


(c) 1995 COMMUNICATIONS SYSTEMS LABORATORIES 


If SW1 is closed, the sequence 
becomes 0,1,2,3,4,5,0,1,2,3,4,5. 
Table 1 below details the number 
of states (or camera connections) 
based on the settings of SW1- 
Sws. 

The circuit also contains a 
direct readout capability to allow 
the user to easily identify the input 
signal being viewed. This is the 
7447 binary to seven segment dis- 
play driver/converter IC. This 
device accepts a four-bit binary 


FIGURE 1 
SCHEMATIC 
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input — in this case, the active 
three address lines going to the 
MAX455, and converts these sig- 
nals into drive for an LED located 
at the correct segment of a seven- 
segment alpha numeric display 
(ANL1) to create a decimal charac- 


input lines. 


display (ANL1). Switch SW4 
allows for a lamp test on the dis- 
play. When pressed, it will cause 
all lamps on the display to light 
regardless of the count on the 


Switch SW5 is a hold switch 


ter. which effectively stops clocking 


In this design, the binary val- 
ues on the address lines vary from 
0 to 7, so the fourth input line is 
tied low permanently to preclude 
the presentation of hexadecimal 
values. 

As each address is generated 
and presented to the MAX455, it is 
also decoded into a decimal char- 
acter on the common anode LED 


FIGURE 1C 
ADDRESS GENERATION 
CIRCUIT 


sw2 
closed 
open 
open 
closed 
closed 
open 
open 
closed 


Circuit Test Point 


U1, pin 18; U2, pin 16; U3, pin 14; U4, 
pins 4 & 8; U5, pin 14; U6, pin 14 
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_ Table 2. Voltage Check Points — 


to the counter, holding the 
address lines in the last state 
achieved, thereby holding on a 
given video input until the clock 
is restored to the counter. 

This double pole double 
throw (DPDT) switch also 
grounds the “H” segment of the 
LED display, which is the decimal 
point in the lower right corner. 


aE 


S| FEB eccegenge 


swt 
closed 
open 
closed 
open 
closed 
open 
closed 


open 


This gives a quick visual indication 
that the count is stopped at the 
input indicated on the display. 

The system power supply is 
developed from a +9 volts or high- 
er DC source. This DC voltage 
(either from a wall adapter or bat- 
tery) is regulated down to +5 volts 
via an LM7805 positive regulator 
IC (U7). 

A negative 5 volts bias supply 
needed for the MAX455 is obtained 
from the ICL7660 switching invert- 
er IC (U8). The output of this IC is 
a “mirror” image of the voltage on 
its input (as long as the current 
drain is low), and it will track the 
+5-volts source, providing a -5 
volts as VSS. 

Figure 3A shows a single, 
sided circuit board pattern which 
may be used to create the circuit 
described. Figure 3B shows the 
parts identification on the circuit 
board. | suggest that sockets be 
used for each of the active circuits. 
In the event that a device fails, it 
makes it easier to troubleshoot and 
repair. 

Mount the resistors first, fol- 
lowed by the sockets, and then the 


capacitors. Once the components 
have been mounted, connect the 
wiring to the power source, count 
and hold switches, and the cable 
that connects to the LED display. 

Finally, connect the cables 
from your input camera sources to 
the input pads on the circuit card. 
When all connections have been 
soldered and checked for solder 
bridges, etc., install U8 (the 
ICL7660) and apply power to the 
card without the other active cir- 
cuits installed. 

Check for positive and negative 
5 volts at each of the indicated 
places in Table 2. If you pass this 
check, disconnect power, and 
install the remaining active circuits. 
You are ready to test the device for 
function. With all devices loaded, 
input signals coming to the board, 
and a monitor to view the output, 
apply power again and watch the 
monitor and the LED display. The 
LED display should change based 
on the clocking of U4. At least one 
signal should be visible on the 
monitor. 

If the LED display does not 
change, check the hold switch 


position. If all is working prop- 
erly, you should be stepping 
through all eight outputs 
(assuming SW1, SW2, SW3 
are closed), and the LED dis- 
play should be changing with 
each camera position to 
reflect the input channel num- 
ber from 0 to 7. 

Physical packaging for 
our prototype was done using 
a Radio Shack metal enclo- 
sure (Catalog #270-274A). 
This case was 3-1/16" x 8- 
1/4" x 6-1/8" and provided 
adequate space for the 
mounting of the input and out- 
put video connectors, front 
panel controls and displays, 
and the circuit board, without 
undue effort. A smaller pack- 
age could easily be devel- 
oped if necessary. 

Figure 2A depicts a sug- 
gested legend pattern for the 
unit using this case. Figure 
2B provides a detailed view of 
the front and back layout 
dimensions. Note that, if you 
decide to use an RCA jack 
instead of a BNC, the drill 
hole size for the video con- 
nectors will need to be 
reduced to 1/4". We used 
Supergiue™ to hold the LED 
display in position; some 
other method may be more 
suitable for your construction. 
If possible, a red lens should 
be placed over the display as 
this enhances the digits in 
unsubdued lighting. NV 
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FIGURE 2B 
FRONT AND REAR PANEL HOLE PATTERNS 
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FIGURE 2A — FRONT AND REAR PANEL LEGENDS 
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Power 
9VDC 
O 


VIDEO CAMERA SWITCHER 
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Cycle 
Time 
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Hold Count 
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COMPONENT PLACEMENT/IDENTIFICATION 


x Auditianel eNotes 


pane! 

the 1 Moni ve rable acisior seed 
to control near timing — also 
use a two-pin MOLEX. Another is 
walle lista: switch 


Two more of these connectors 
_are used for SW5 and the hold 


to all three crates the LED dis- 
play must be with a 
cable to mate with the designated 


ous for this cable is as indicat- 


the component - 
piacomen cement/identification drawing. 
ik, dilasss ede is in the upper 
right corner of the sg as you 
look at it from the rear. Pin 14 is in 
the upper left, pin 7 the lower 
A oy and pin 8 the lower left. Not 
14 pins are actually mounted, 
So it is necessary to count pin 
pecs even if they are 
lank. There is one power connec- 
tion on the board. This means that 
the circuit coming in from the 
power jack must be routed to the 
‘power whol (SW6) on the front 
panel, and then back to the power 
_ connector on the board. Be sure 
that the ground connection from 
the power jack goes directly to 
ground at the board connector. 


ode to beret indicator D1 also 
s to be ed with a cable 


that mounts indicated posi- 
tion on the board. 

The lines marked “J” on the 
layout identify wire jumpers 
required to route some signals 
above the board. Cut them to 
length and mount as you would 
another component. are 
eight such jumpers.) 

While the layout uses MOLEX 
connectors, it is not necessary to 
use them if you wish to direct wire 
the interconnecting cables/wires. 
Using the connectors allows for 
easy removal of the assembly 
should the need arise. 


958,45; 11,6 


ANL1 PIN NUMBER 


ni 
IIIT 


PARTS LIST =<<{<<=<=<= 
Cam Switch BNC Panel Jacks Digi-Key ARF1064, 9 


Report Communications Systems Laboratories Cam Switch 10K 1/4W D os 


oKQ 
Product BOM 
Cam Switch RIGHT ANG ER JACK Digh-Key CP-3536-ND, 1 
(72 one me tatnme  e Cam Switch 1ufd 25V. D gh Key P6644-ND, 
ssrtael Cam Switch ICL7660 VOLTAGE CONVERTER igh Key ICLTBSOCPAND, 1 


witch Cam Switch 9VDC POWER PACK Digi-Key T403-N 
map nt SIDED bret ok ream ee Sys. Labs CCI-270A, 1 Cam Switch 1.21 1/4W Dial-K Sona. : 


feos 7. y MAXASSCPP-ND, 1 DIP mf ey pide Bs Stu 1 


100V Diet POOOSND,t 1 


ufd 6.3V 


Cam Switch LED, RED D 

Cam Switch SPST MINIATURE TOGGLE Mouser 

Cam Switch 7805 +5V REGULATOR Mouser Corp. 310003, 
Cam Switch LED MOUNTING CLIP Mouser Sip igs, 

Cam Switch Meta! Chassis Box Radio Shack 274A, 1 
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BRIGAR 


PHONE: 


E-MAIL: 


ELECTRONICS 


7-9 ALICE ST.-BINGHAMTON, NY 13904 


SERVING: BINDUSTRY BSCHOOLS SHOBSYISTS SEXPERIMENTORS BCONSUMERS 
OPEN: MONDAY THRU FRIDAY 7:30AM TO 4:30 PM, SATURDAY 7:30AM TO NOON 


PMC 


Surprenant 


KYNAR WIRE WRAP WIRE 

MMIL-W-81822 MSilver plated copper (solid conductor) 
Temperature: -40°c to+125°c UL 1423 
ginsulation: Polyvindene fluoride 

MFG: PMC SURPRENANT 
COLOR AWG =PUT-UP 
BROWN 
RED 
VIOLET 


PRICE/REEL 
$ 90.00 
$ 90.00 
$ 90.00 
$ 77.00 
$ 84.00 
$ 84.00 
$ 47.00 
$ 84.00 
$ 84.00 
$ 60.00 
$ 60.00 
$ 60.00 
$120.00 
$ 72.00 
$ 72.00 
$125.00 
$ 110.00 
$ 100.00 
$ 100.00 
$ 100.00 
$ 100.00 


20 
20 
20 
20 
22 
22 
22 
22 
22 
24 
24 
24 
24 
26 
26 
30 
30 
30 
30 
30 
30 


INSTRUMENT POWER DIODE 
PART # GI 754 

R-6 PACKAGE-PLASTIC PRICE 35¢ 
S AMP 400V 


CLEAR PLASTIC 
PARTS BOX ; 

with hinged latching lid. 

size: 

2-5/8"sq x 1-1/4°H 

PRICE... 50¢ 


Nidee #C034252-55 


ULTRA MINIATURE FAN 

SIZE: 1"SQUARE X 7/16” Thick 

VOLTAGE: § volt DC- AMP: .08 - AIR FLOW CFM: 3 
§ BLADE - BEARING: SLEEVE - WATTS: 0.4 
NOISE(dba): 20 -CONNECTION: 3” Wire leads 
PRICE $7.95 


aaa 


INDY me 


CKOS5 SERIES - MOLDED RADIAL MULTILAYER 
CERAMIC CAPACITORS MIL-C-11015 for general 
purpose bypass and coupling applications in 
telecommunication & instrumentation equip. 

PART # CKROSBX103KR 


10,000 +-10% 100 $20.00 per Hundred 
ULTRASONIC LIGHT SWITCH MFG: LITRONIC 
Replaces existing wall switch - Great for home alarm 
systems or controlling lights & small appliances, ON- 
OFF Switch-LED TRIP Indicator COLOR: WHITE 
SIZE: 5"W x 6"H X 1-3/8"D 

®VOLTAGE 120 OR 277VAC SO/60HZ 

@MIN LOAD 80 WATT 120V 

@MAX LOAD 1000W 120V 

Sensor Low Power Ultrasonic 25KHZ 
SADJUSTMENT: Sensitivity & 

Time out (0 TO 25 MINUTES) 

®Documentation & schematic 

included. ENERGY SAVINGS 

30 TO 60% OricinaL Price $100.00 

SPECIAL SALE PRICE 


MOTION SENSING 
AUTOMATIC SWITCH 


SLOW-SYN DC STEPPING MOTOR 

FUJI MODEL # GPF3945-2B OR 

SANYO MODEL #103-820-2 

“STEP-SYN” “INPUT VOLTAGE: 4.5 VDC 

*AMP: 1.4 *STEP ANGLE: 2 DEG. 

CLASS B WITH OPTICAL ENCODER. 45 PULSE PER 
REVOLUTION. 2 SETS OF PULSES WITH PHASE 
OVERLAP. 2 CENTER TAPPED WINDINGS. 
SIZE:3-3/4"H X3-3/8"DIA. WEIGHT: 2-1/2 LBS. 
(REMOVED FROM EQUIPMENT MINT CONDITION). 
LIST PRICE.... $45.00 

BRIGAR PRICE ONLY $6.95 EA. 


PORTABLE FLUORESCENT - MINI LIGHT 

Plug in anywhere - No Wiring - as bright as 

a 20-Watt Bulb. 

@Energy efficient fluorescent bulb costs only 
pennies a day. 

@Plugs into any standard outlet 

Convenient ON/OFF switch 

Completely portable -plugs into any standard outlet. 
@Lasts up to 3 years with normal use. 

MUL Listed. - 3.Swatt - 120vac 

@Size: S-1/4"Long x 1-1/4°H x 1-3/4" deep 

Color: White 

Use at Home: kitchen,hallway,stairway,bedroom etc. 
Use away: RV,Boat,Motel room,Camp 

BRAND NEW - DISPLAY PACKED. 


Write in 183 on Reader Service Card. 


(607) 723-3111 
(607) 723-5202 
BRIGAR2@aol.com 


ROTRON-TARZAN FAN 
#TN3A2 

SIZE: 7” SQ X 4-11/32” D 
BVWEIGHT 5 LB 
BVOLTAGE 115VAC 50/60HZ 
BWATT 85 @1.55AMP 
@BALL BEARING 

@ RPM 3300 

@5 BLADE IMPELLER 
Great for electronic 
cabinets & chassis. 


BRAND NEW ...$49.95 


360 CFM AIR FLOW 


ANSWERING MACHINE 
FEATURES: 

#One tuch play back 

@Ring Delay (1,2,3,4) 

*#Auto out going message check! 
@ Variable out going message 
# Built in Cassette 

@No call Disconnect 
®Voice-activated recording 
@LED Message display 

@ Fast forward,rewind, pause 
(REMOVED FROM SERVICE, GOOD COND.) 


CODE-A-PHONE 1750 


ORIGINAL COST $179.00 
COMMERCIAL QUALITY 
BRIGAR SALE... $7.95 


SNAPIT 


A LEVITON DIVISION 


$500.00 - $999. 
$1000.00 AND UP 


SEND FOR FREE CATALOGUE 


MULTIMETER - MFG: PHASTRON 
Analog meter movement SO Micro Amp 
D.C. full scale. Large 4.S5°diam - 3.5" 
Viewing area. Zero adjustment knob. 
White face. Scales: In Green,Black, 
and Blue letters. Three AC & three DC 
Volt Scales. O-2.5,5 and 10. One 
resistance scale from O to infinity. 
Includes mounting hardware. 

BRAND NEW - FACTORY BOXED. 
REDUCED PRICE ..... $4.96 


ANALOG PANEL METER 
PART # 40-013857 


>. 


3M STATIC CONTROL PRODUCTS 


8200 SERIES STATIC CONTROL 

TABLE MATS Static control mats have 
3 layer construction. The top layer is 
semi-conductive vinyl, with a resistivity 
sufficiently low to discharge static-lade! 
conductors yet prevent the shorting of 
pe boards laid on the mat. Brand new 
BROWN 2 FT. X & FT. MATS 

LIST PRICE $70.00 

BRIGAR PRICE... 


MECHANICAL PRODUCT 
CIRCUIT BREAKER #1600-001-100 
10 AMP 250VAC/S0VDC 
PRICE.... $1.50 EA. 

100 FOR $100.00 


a 


GRAY FLAT Ribbon cable #YP3301 
50 CONDUCTOR 28 AWG (7/36) 
010° THICK PVC INSUL. 300V 105'C 
AWM STYLE 2651 MIL-C-49055/1 
UL APP. .050 COND. SPACING. 
BLACK POLARITY STRIPE. WILL 
Terminate TO ANY STANDARD IDC 
CONNECTOR - 2-1/2" WIDE 
BRAND NEW FACTORY BOXED. 
Original price ... $360.00 

300 FT. REEL 


[= SS 


Extruded gray pvc. (106 c, 300v) 
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Science & Electronics Supplies 


fo choke MEO BAW CCD Camera 
Surveilance & Robotics 
03 Lux - 430 TV Lines 
Size 1-1/4" x 1-1/4*% 1-1/8" 
Power 12VDC 
Light Weight 1/2 oz 
CAM-04 $75.00 


a Complete solar power _ oe Kil 


plant w/ motor for 
Beam style robotics 
Solar Engine Kit 
SLE-01 $18.00 


omponents| Visit usen the Internet 
/ww wimagescocom 
Air Muscle $16.75 http: 
Bend Sensor $5.00 
Stepper Motor $10.00 
Digital Comp $14.95 
Servo Motor $1600 


Serial Problems??? 


Use your PC compatible desktop or laptop 
computer to debug serial communications 
problems with Serial, our test tool for serial 
communications. 

Serial works with the standard data rates and 
asynchronous serial formats commonly found 
in modern office and industrial environments. 
Suitable for development, service work, and 
end-user problem diagnosis. 

+ Easy to Use * Custom font editor for 


* Menu and Windows EGA/VGA Screens 

* Highly Configurable —* Saves Configurations 

+ Contextual Help * Extensive Manual 

* Autobaud Detect * Block transmit ability 
* Time Stamping * CRC/LRC generation 
Serial, with manual .............-...secsessessveseeeseee 999.95 
Cable for full duplex monitoring................. $49.95 


For Orders and Inguiries Cail: 1-800-980-9806 
Allison Technology Corporation 
8343 Carvel, Houston, TX 77036 

FAX and BBS 1-713-777-4746 


TV 85 PJ & TV 86 
CABLE CONVERTERS 
VOLUME & 
NON-VOLUME CONTROL 


SALES/SERVICE 
VOICE 1-800-473-0506 
FAX 1-800-488-0525 


FOSS 
WAREHOUSE 


DISTRIBUTORS 
285 Schenck St. 
N. Tonawanda, NY 14120 
www.fossw.com 


SPECIAL 


ALL MAJOR BRANDS - ALL GUARANTEED 


MICRO 
PROCESSORS 


1MEGX32 SIMM 
9732 + 2MEGX32 SIMM 
27064 4MEGX32 SIMM 


270512 
27C256 =—s« 8748 


270128 = g749 
270010 754 
270020 87¢51 
270040 8752 
270080 

AND MUCH MORE .. 


SINACO ELECTRONICS eax cig sos yse1 


2716 
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SURPLUS 


SALE 


200,000 VWALL 
TRANSFORMERS 


Min 1000/type - - Call for other types 
SURPLUS TRADERS 


aibure.. Ve. “35440 
Tel: 514-739-9328 
Fax: 514-345-8303 


FREE CATALOG! 


SEND FOR FREE CATALOG 
CURTIS KEYER KIT MARCONI 
UIBROPLEX® KEYS _}- POLE ANTENNAS 

CODE PRACTICE OSCILLATOR KIT. SEEN IN 
ARRL'S NOW YOU'RE TALKING!...$22.95 PP 
NEW! HEPOWER MARCONI ANTENNAS 
30 M. APPROX. 64° OVERALL. ........$71.20 PP 
160 M. APPROX. 130° OVERALL ...$86.20 PP 

JADE BOOK: HARD TO FIND ENGINEERING 
DATA, HUMOR, FOLKLORE... ..sc00008 S$ 6.00 PP 
SMART BATTERY CONTROLLERS: 
AC OR SOLAR 110/220 FROM I AMP TO 6 
SPECIAL! BUY A & AMP UAC OR A 6 AMP 


1-800 JADE PRO (523-3776) 
www.hampstead, kl 2.nh.us/diadc/index.html 
VISA. MASTERCARD. AMEX. NOUVUS. CHECK OR MO 
JADE PRODUCTS INC. E. HAMPSTEAD NH 03826-0368 


Loe ee aaa 
TELEPHONE TEST DEVICES 
$185.00 


20 HZ Ringing Module ... . $49.95 
9-1-1 Training System .. . . $370.00 
* * * And Much More * * * 


Check out our Web Site for detailed 
info about our unique line of test 
equipment. The CiD-max Caller ID 
Simulator is a stand alone test unit 
that generates 10 different Caller ID 
messages per the Bellcore Specs! 


Call John Today! 
http://www. infinet.com/~jectech 


1-800-631-0349 
8-2 2 Bias 


ADAPT-11 * 68HCIL1I Module 

for Solderless Breadboards 

& Embedded Applications 
*low-cost, versatile, compact (2.8" by 1.7") module 
“reset circuil, pushbutton, & mode select switch 
*RS-232 interface, SV regulator & external power connector 
*1/O lines brought out to breadboard-compatible header 
Starter Package (ADII-SP) has ADAI'T-11 module, S4HICSIIE2 micro- 
controller (2K EEPROM on-chip), PC serial cable for duwaloading 
code, Motorola Programming Refereoce Guide, User Manual, freely 
distributable 6S1HICLI software, & ADAPT-11 demo program. US 
$74.95 ¢ SS SAM (discount available for qty $ or more) 


NEW MODULES 
* ADAPT-11C7S Module for use with GBHCI | & X68C7S (ais BK EEP- 
ROM + dual 1/0 pons), same wzefpnout us ADAPT-11from US $48, 
depending on configucdam. 
* ADAPT-LICTSDX. Sue as ahowe, bet includes 32K SRAM 00 a slightly 


tanger bound (2.8 « 2.1"). Use with a ORHICTS LED to get 12K EPROM, 8K 
EEPROM, and 327K RAM, all on une compact bound! .. from US $87 
+ Chouce of 6 header styles for the ulisnate m fexsbéliry! 
Use any PLCC with your solderless breadboard! 
Socket adapters for most PLCC sizes, from $7.50 
Solderiess breadboard adapters also available for DR9 & 
DB25 connectors, and IDC (ribbon cable) connectors. 


FECHNOLOGICAL ARTS 


| ADVANTECH EETOOLS NEEDHAMS DATA V/O ICE TECHNOLOGY HILO 
SYSTEM GENERAL CHROMA MODULAR CIRCUIT TECHNOLOGY XELTEK 


re =— 
PROMAX EMP20 MEGAMAX MEGAMAX4 SIMIUGIP TESTER EMUPA | 
CALL ADVANTECH LABTOOL 599 EETOOLS SIMMAX 
629 ICE TECH MICROLV 795 CHROMA SIMM/SIP 
650 EETOOLS ALLMAX + 359 MOD-MCT-EMUPAYVR 
409 EETOOLS MEGAMAX 279 MOD-MCT-EMUP/R 
509 EETOOLS MEGAMAX4 49 EPROM 1G TO 512K 
369 XELTEK SUPERPRO I 69 EPROM 1G TO IMEG 
409 XELTEK SUPERPRO I P 99 EPROM 4G TO IMEG 
249 XELTEX SUPERPRO L 199 EPROM. 16G TO 1 MEG 
165 XELTEK ROMMASTER I 89 EPROM 1G TO 8MEG 
479 MOO-MCT-EMUPA, 129 EPROM 4G TO 8MEG 
739 STAG ORBIT-32 250 EPROM BG TO 8MEG 


— TSS ee Fel 


(ABTOOL4B =MICROMASTER SUPERPRO ALLMAX PLUS ROMMASTER2 


General Device Instruments 
Sales 408-241-7376 Fax 241-6375 BBS 983-1234 
Web wars gonoraldevioe.com E-Mail iodovioe@best-som 


PCB's in Minutes 
From LaserPrint!* 


8 1/2" x11" 


* Of Photocopier 
Sheets 


Use household 
iron to opply. 


PaP BLUE ~ PnP wer 
Easy Hobby 


For High Precision 
Po 


Adds on Extra Layer of 

Resist for Super Fine 
Unes on Std Clad Bds | Resist to Std Gad Bds_| 
| 20Sh$30/40Sh$50/100Sh$100 Biue/Wet (No Mix) | 
Sample Pack 5 Shts Blue + 5 Shts Wet $20 
| VISA/MC/PO/CK/MO $4 SGH - 2nd Day Mall =| 
Techniks Inc. P.O. Box 463 Ringoes NJ 08551) 
08)788-8249 


100% Money sos Guorantee!-Dealer Inquiries invited 


Quantity Pricing 
Available 


13/16 x 1 9/16 
cooling area 


Peltier Junction 
(Thermoelectric Cooler) with 
heatsink and leads 


$15 EACH 
OR TWO FOR $25 


Shreve Systems 
318-424-9777 


Ask for Jake 


NEW BOARDMAKER 
SCHEMATIC and PCB CAD 


For IBM PC and 
compatibles 


BOARDMAKER 

Entry Level — Only $95 
Easy to use 

Dot matrix, laser, plotter 
Gerber & NC drill output 


Advanced — $395 
Accepts netlists 
Design rule checking 


Board Capture — $395 
Full feature schematic 
capture 


7840 ANGEL RIDGE ROAD 
ATHENS, OHIO 45701 
(614) 592-1810 


Board Router — $200 
Gridless autorouter 


Free Demo Visa & MasterCard Accepted 
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Mobil 


Printer 
12VDC ; [ 
Datel Model ————— 
APP-M20 5" X 2.75" X 9" 
Here itis! Brand new factory boxed, 
Rugged 
construction conforms to Mil STD 202E 


ae 


and 810C for shock, humidity and vibra- 
tion. Extra tall character printing, paper 
advance and illuminated printout for 
easy night viewing. Quiet, non distract- 
ing thermal printing. RS 232 serial 
input. Low 360 mA standby/1.2 A 
printing power consumption. 


BCD Electro 
214.343.2170 


$29.99 


3.50 S&H per order 


Convert RS-232 to RS-485 
or TTL/CMOS for aa $49.00 


COMMUNICATIONS CONVERTER 
© FULL SCHEMATIC AND DOCUMENTATION 
® FULL FAMILY OF MODULAR DESIGNS 
© RS-485/RS-422 REMOTE I/O MODULE KITS 
© NETWORK SOFTWARE AND SOURCE CODE 
®@ AUTOMATIC OR RTS UNITS AVAILABLE 
@ RuJ-11/12 CONNECTORS OR TERMINAL STRIP 
TURN YOUR PC INTO A DISTRIBUTED DATA 
ACQUISITION AND CONTROL SYSTEM 


RE. SMITH 


TOUCH-SENSITIVE 
TRACKPAD SUBASSEMBLY 


Originally designed for Apple 
PowerBook 500 series 


ONLY 
$10 EACH 


Returns subject to a 15% restocking fee. Prices are 
subject to change without notice. 
WE ACCEPT VISA, MASTERCARD, AMEX, DISCOVER 


http://www.shrevesystems.com 


DEVICE deans pia & MEMORY TESTER 


$745 
$219 


Free-updates, Made in USA, 1 Yr. warranty 
EPROM Emulators, Erasers, PLCC, SOIC, TSOP adapters available 


Electronic Engineering Tools THOM 
544 Weddell Drive Ste.6 FAX fos TH-8185 
Sunnyvale, CA94069 «BBS 734-8945 


s © « «© « « « « « Miniature Engineering Modules 


Stamp users 


Need more room for data, variables, or arrays? 


You need the RAMPack 
nly wow 


SOLUTIONS CUBED 
3029 F Esplanade 


basa Gai8) 81-8045 
(916) 891-1643 


SAMPLE COPY! -~ ie 
ANTIQUE RADIO CLASSIFIED 


Antique Radio’s Leading 
Monthly Magazine 
Articles — Classifieds — Ads for Parts & 
Services. Also: Ham Equip. — Books — 
Telegraph — 40's, 50's & 60's Radios — 
Early TV — Auction Reports & more... 
1-Year: $36.95 ($53.95 by 1st Class) 
6-Month Trial - $18.95. Foreign - Write. 
gem A.R.C., P.O. Box 802-G17 
a Carlisle, MA 01741 
Call: 508-371-0512 — Fax: 508-371-7129 
Web: www.antiqueradio.com 


CCTV SPECIALS 


Panasonic WV-8P312 


Panasonic AG-RT600 
40 hour Real Time VCR 


Auto Rewnnd - Tape “sarin $749 


Panasonic Industrial 
AG-720 + Miniature VHS VCR 


45 or TO degree lens 
$8951 Beever“ comm sey, 


4700 Loyola Lane, Suite 119 Austin, Texas78723 
(512) 345-8401 + FAX 926-0940 
CCTV CATALOG $5.00 - REFUND W/PURCHASE 


EQUIPMENT FOR SALE 


ELECTRONIC TEST 


Other Manufacturers 
MEASURE & INSPECT ..... 
VIDEO PRODUCTS 
SCIENTIFIC & LAB . 
LASERS 
POWER SUPPLIES 
COBWEB CORNER 
MFG 
COMPLETE INDEX EXT 300 
To obtain information via FAX: A) Have your fax’ 
number ready. B) Dial 1-800-547-4636. C) 
Request above Extension Numbers. 


DEXIS CORPORATION 
(612) 944-7670 FAX (612) 942-9712 
9749 HAMILTON ROAD 
EDEN PRARIE, MN 55344 


Universal Programming -WITHOUT MODULES! 


~PLUS built in ROM/RAM emulators 


EPMaster LV 40 pins: 8/16 bit E(EJPROMs, Serial, Flash. . REAL 1.8V/3.3VISV $349 


logic, With 128K by 8 emulator $495, 128K x 16 $565 


Speedmaster 1000+: Memories, 8751, PALs, GALs, No extras to buy or lose! 


Speedmaster LV: E(E)PROM, Serial PROMs, BPROMs, NVRAMs, Flash, 
PALs, GALs, MACH, MAX , EPLDs, 8748/51, etc. REAL 1.8V/3.3V/5V logic 


Micromaster 1000+:EPROMs, EEPROMs, Serial PROMs, BPROMs, NVRAMs, 
Flash, PALs, GALs, EPLDs, MACH, MAX, MAPL, PSD, PIC, 286, ST6, 68HC705, 
68HC711, 87Cxxx, 89Cxuxx, COP etc NO MODULES OR ADAPTERS FOR DiL 


up to 40 pin DIL - even for PIC, 
COP, Motorola, Signetics micros! 


Micromaster LV: Ultimate universal programmer with REAL 1.8v/3.3w/5v logic. 


OAll models use any printer port 
LPT1 thru LPT3 


0Up to 512k x 16, 3.3/5V ROM/ 
Speedmaster GLV32 8 gang EPROM/Flash. Supports 3.3V and 5V devices $995 | RAM emulators optional, from 
ALSO AVAILABLE: COP Gang Programmer (40 pins) $175 for 128K by 8 


COMPARE OUR FEATURES! 
Hassle free LCD 
wiring! Simply use 


* 4X20 character 


display * Backlit LCD display 

« 9-pin D-shell connector 

* Jumper selectable baud rate to 38.4K 
* Custom configurations available 


Order now! Specify RS-232 or 
RS-485 and send check or money order to: 


Chieftronics 
28410 Front St. 106-184, Temecula, CA 92590 


COMPARE OUR PRICES! 


Made by ICE Technology Inc 1 800 624 8949 (919 693 0678) 
FAX: 919 693 0681 24 hour FAXBACK: 919 693 1509 
web: http://www.icetech.com 
P O Box 1438, Henderson NC27536 


027C010 prog/verify: 21 secs 
OTest TTL,CMOs, DRAM,SRAM 
OLifetime free software updates 
030 dy money back /1yr warranty 


PC ADAPTER FOR 
FIXED FREQUENCY 


With one of our Video 
Controllers, you can use your 
Fixed Frequency Monitor in a 
PC just like a Multisyne 
Monitor with virtually all 
Color, DOS TEXT, and 
GRAPHICS modes. 
Resolutions: 320x200, 640x480, 800x600, 
1024x768, 1280x1024 non-interlaced. 
Sync on GREEN, COMPOSITE and SEPARATE 
Sync on all Cards. 
Manutacturers Supported: RADIUS, HITACHI, SUN, 
SONY, HP, TEKTRONICS, DEC APPOLO, IBM, 


MITSUBISHI, IKEGAMI, and many others ... 
Drivers: AutoCAD, Windows 3.1, Win95, Lotus, WP, 
and more ... 


SuperVision 
1425 Mt. Vista Ave., Corona, CA 91719 


Tel: (909) 738-1416 » Fax: (909) 278-2563 
Technical Support + (909) 278-2563 


TOGGLE SWITCH 
SUPERMARKET 
WHOLESALE 
PRICES 


FERTIK’S 
5400 ELLA ST., PHILA., PA 19120 


FREE LIST PH/FAX 


215-455-2121 


MANUFACTURING FACILITIES 


* PCBs (Mfg./Design/Prototype) 

¢ SHEET METAL 
(Cabinets/Brackets) 

* SILK SCREEN PRINTING 

¢ INJECTION MOLDING 

¢ MOLD MANUFACTURE 

« ALUMINUM EXTRUSION 
ENHANCE YOUR PRODUCT WITH 

CUSTOM CASE/PRINTING. 
Very competitive pricing. 
USA Office: V&V Mach. & Equipment, inc. 
Ph: (713) 397-8101, Fax: (713) 397-6220. 


Mexico Plant: Marketing Tech. 
Ph: 011 (525) 361-3351, Fax: 011 (525) 361-5996. 


CONTROL - MEASURE - INPUT 


MODEL 40-S$399 


+ RS-232 interface 
+ 28 lines digital //O ae > 
* Eight analog inputs 
+ PWM output 

+ Three stepper ports 


MODEL 100-$279 


+ 12-bit 100KHz A/D «+ Four analog oulputs 
+ Three timer counters - 24 digital /O 


Preitie Meghal, tne tee 


MODEL. 20 


med ARS 


PRAIRIE DIGITAL, INC. 
846 SEVENTEENTH ST., INDUSTRIAL PARK 
PRAIRIE DU SAC, Wi 53578 

TEL: (608) 643-8599 - FAX: (608) 643-6754 


Electronic Kits! see these and more on our WEB site! 
Solderiess Kits RF Sig Generator $28.00 
Crystal radio $5.75 Other Kits 
$8.50 FM Microphone $6.95 
$9.50 Ultrasonic Translator (Hear 
$7.95 ultrasonic-sound) $18.50 
$8.50 Glitter-Globe Buckminster Fuller 
$7.95 sphere 64 LEDs EN12/92$45.00 
Test Equipment Kits Deluxe IC Radio $11.95 
Function Gen wiFM $28.00 World Radio $25.95 


Function Generator $14.95 Train Sound Module $3.80 


Pulse Generator $28.00 Sound operated control$3.90 


Assembled Metal Detectors from $18.50 


3209 W. 9th Street 
Lawrence, KS 66049 


i ae 


ph 913 841 3089 Minimum Order $20.00 


Shipping - up to 4 Ib $5.00 
FAX 913 841 0434 We ship over seas! 


EPROMS «50° 


2701024 = 87C 51 
28F010 8751 
28F020 8755 
28F040 68705 
8749H 2564 
8748H 2516 


ham PROCESSOR 
8742 


27C512-90 27C010 8744 


sab RAM MEMORY 


1X1 SOJ-DIP ZIP 
ease 1X4 SOJ-DIP ZIP 
6116 4X1 SOJ ZIP 
2016 256X4 SOJ-DIP ZIP 
Many more parts in stock. Cail us for ail those hard-to-find (Cs and 
this month's special. Also memory for all PCs & laser printers. 


TEL: (818) 774-9444 - FAX: (818) 774-0822 
WE BUY EXCESS INVENTORY 


HIGH PERFORMANCE ULTRA-MINIATURE 
PINHOLE LENS CAMERA WITH AUDIO 


The PH200A is the 
smallest pinhole 
camera in the industry. 
«High Sensivity - needs 


j Only .2 lux «High resolution - more than 


400 lines *Ultra miniature - measures only 


| 30mm x 30 mm x 14 mm *Camera comes 


complete with connectors and power 
supply « Includes 5.5mm wide angle 
pinhole lens +Can be easily mounted 
behind a Vis" hole for any custom or covert 
applications. ONLY...$/25% 
Surveillance Catalog $5 © 


SPY OUTLET 
2468 Niagara Falls Bivd 


Tonawanda NY 14150 
(716) 695-8660 Fax (716) 695-7380 


LOWEST PRICES UNDER THE SUN! 


SOLAR 
ELECTRIC 
INC. 


5555 Santa Fe St. #J 
San Diego, CA 92109-1602 
(619) 583-8760 
(619) 287-8774 fax 
TOLL FREE 1-800-842-5678 
e-mail: solar@cts.com 
http://www.solarelectricinc.com 
FREE DETAILED PRICE LIST 
exes | balk 
eae? §- 


Notch Filters 


Assembled Filter Kits 
1 to 2 Seach 1 to 2 $20 each 
3 to 9 $25 each 3 to 9 SIS each 
10 to 49 S$ 16 each 101020 S$ 9each 
50 or more $ 14 cach 21 or more $7 each 


WOOD IdIAT MMM 


Video Media 
P.O. Box 93/6025 
Margate, FI. 33093-6025 
(954)-752-9202 Fax (954)-340-5201 
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CA - FRESNO - Computer Show & Sale. Fresno 
Fairgrounds, MarketPro 1-800-708-7555 

CA - SANTEE - ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in 619-561-0052 
MA - HYANNIS - Computer Show. Tara Cape 
Codder Hotel. 10am-3:30pm. Northern Computer 
Shows 508-744-8440 

TX - AMARILLO - Hamfest. Potter Cty. ARES. Ben 
Pollard 806-381-8810 


FL - MIAMI - Tropical Hamboree. Dade Radio Club. 
Youth Fair & Exposition Center, 10901 SW 24th St. 
Sat. Jam-5pm. Sun. 9am-4pm. 305-642-4139 

MA - WILMINGTON - Computer Show. Shriner's. 
MarketPro 201-825-2229 

MD - NEW CAROLLTON - Computer Show. 
Ramada Conference & Exhibition Center. MarketPro 
301-984-0880 xt15 

MD - PIKESVILLE - Computer Show. Pikesville 


Exposition Hall. St. Charles Ctr. 1-70 & 5th St. Sat. 
10am-4pm. Sun, 1 lam-3pm, Computer Central 
Shows 888-296-6066 

MS - JACKSON - State Convention. Travis Cliett 
601-939-9236 

OH - COLUMBUS - Computer Show. Ohio Exposi- 
tion Center, MarketPro 301-984-0880 xt15 

PA - GREENSBURG - Computer Show. Greengate 
Expo Center. MarketPro 301-984-0880 xt15 

SC - GREENVILLE - Computer Show. Palmetto 
Expo Center. MarketPro 201-825-2229 

VA - CHANTILLY - Computer Show. Capital Expo 
Center. MarketPro 301-984-0880 xt15 


CA - LIVERMORE - Swapmeet. Las Positas College. 
Noel Anklam 510-447-3857 

CA - OXNARD - Computer Show & Sale. 
Community Center. 10am-5pm, MarketPro 
1-800-708-7555 

CA - STOCKTON - Computer Show & Sale. Civic 
Auditorium. 10am-5pm. MarketPro 1-800-708-7555 
MA - BRAINTREE - Computer Show, Sheraton Tara 
Hotel. 10am-3:30pm. Northern Computer Shows 
508-744-8440 

MI - GRAND RAPIDS - Super Computer Sales 
Crowne Plaza, 10am-4pm. Computers & You 
313-283-1754 


WI - MADISON - Computer Sale/Show. Dane Co. 
Expo Center. Blue Star Productions 612-788-1901 


CA - FONTANA - inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 

FL - ARCADIA - Hamfest. Doug Christ 941-494- 
5070 

FL - FORT LAUDERDALE - Computer Show. The 
Westin Hotel, 400 Corporate Dr. Narissam Computer 
Shows 770-663-0983 

FL - MILTON - Hamfest. Mark McAnally 
904-626-7686 

KS - LACYGNE - ARRL Hamfest. Mine Creek ARC. 
Bill VanKirk 913-795-2080 

MI - LIVONIA - Super Computer Sales, Elks Lodge 


he Events Calendar is a free service limited to electronic events. such | 


computer shows, hamfests, flea markets, etc. If your organization i is. 2 


sponsoring an event and would like a free listing, contact us at least 60 
prior to the event. Include your flyer, estimated attendance, name of ‘the 


son to contact, and phone number. 


Complimentary issues are available upon request for distribution 16 your 


attendees. A street address for UPS is required. 

While we strive for accuracy in our calendar, we can not be responsible 
for errors or cancellations. The information contained in this column is for 
the use of the readers of Nuts & Vo/lts and may not be republished in any 
form without the written permission of T & L Publications, Inc. 


Hall. 10am-3pm. Computers & You 313-283-1754 
MN - BLAINE - Midwinter Madness. Nationa! Sports 
Center, Exit #32 off 35 W, N. of Minneapolis/St. Paul, 
8am-3pm. RARC 612-537-1722 

NY - WHITE PLAINS - Computer Show. Westchester 
County Center. MarketPro 201-825-2229 

SC - CHARLESTON - Hamfest & Computer Show. 
Stall H.S. in N. Charleston. |-26 & Ashley Phosphate 
Rd. Northwoods Mall, Waccamaw. Jenny Myers 
803-747-2324 


FL - JACKSONVILLE - Computer Show. Jackson- 
ville Fairgrounds. MarketPro 301-984-0880 xt15 

GA - KENNESAW - Computer Show. I-75 to Exit 
116 (Barrett Pkwy) W. 1.5 mi., right on Cobb Pkwy. 
1/4 mi., show on right. GA Mountain Productions 
706-838-4827 

MD - NEW CAROLLTON - Computer Show. 
Ramada Conference & Exhibition Center. MarketPro 
301-984-0880 xt15 

PA - KING OF PRUSSIA - Computer Show. Valley 
Forge Convention Ctr. MarketPro 301-984-0880 xt15 
TN - NASHVILLE - Computer Show. Nashville 
Armory. MarketPro 301-984-0880 xt15 

VA - CHANTILLY - Computer Show. Capital Expo 
Center. MarketPro 301-984-0880 xt!15 

WV - CHARLESTON - Computer Show. Convention 
Center, MarketPro 301-984-0880 xt15 

CA - LANCASTER - Computer Show & Sale. 
Antelope Valley Fairgrounds. 10am-5pm. MarketPro 
1-800-708-7555 

CA - SANTA ROSA - Computer Show & Sale. 
Sonoma Co. Fairgrounds. 10am-5pm. MarketPro 
1-800-708-7555 

FL - WEST PALM BEACH - Computer Show. Palm 
Beach Airport Hilton, 150 Australian Ave. Narissam 
Computer Shows 770-663-0983 

Mi - DEARBORN - Super Computer Sales. Civic 
Center, 10am-4pm. Computers & You 313-283-1754 
NJ - PARSIPPANY - Computer Show. Parsippany 
Hilton. MarketPro 201-825-2229 

OH - MANSFIELD - Hamfest & Computer Show. 
Richland Co, Fgnds, 7am. Pat Ackerman N8YOB. 
419-589-7133 

PA - LATROBE - Hamfest. Chestnut Ridge ARC. 
1811 Ligonier St. 8am-3pm. Bill Demosky 


CELLULAR DATA INTERPRETER 
ESN/NAM READER 


A few 'CDI' Features: 


*ONE PIECE DESIGN 7” X 6" X 2" (Requires use of PC) *BUILT IN RECEIVER 
“DISPLAYS COMPLETE ESN, MIN, SCM, DTMF/NUMBER DIALED 

“ESN DISPLAYED IN HEX AND DECIMAL “AUTO SCAN 

“SILENT MODE **DTMF DECODING *DISK LOG ON/OFF/PARTIAL 
“INDICATOR CHIME SOUNDS AFTER SUCCESSFUL READING 


* LOGGING TO DISK/ OR HARD DRIVE 


ONLY $2995.00 + SHIPPING 
TECHNICAL ADVISORY GROUP 
6780 ABRAMS ROAD SUITE 103-282 
DALLAS, TEXAS 76231 


412-539-1552 


FL - ORLANDO - HamCation & Computer Show. 
Central FL Fgnds., 4603 W. Colonial Dr. St. Rd. 50. 
Fri, 5pm-9pm, Sat. am-5pm, Sun. Gam-3pm. 
407-823-7133 


CA - BAKERSFIELD - Computer Show. Kern Co. 
Fairgrounds. MarketPro 1-800-708-7555 

CA - VALLEJO - Computer Show & Sale. Solano 
Co. Fairgrounds. MarketPro 1-800-708-7555 

CA - SANTEE - ARC of E! Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in 619-561-0052 
IN - INDIANAPOLIS - AG! Computer Fair. 
Indianapolis Events Center. 3655 E. Raymond St. 
317-299-8827 

MA - MARLBOROUGH - Hamfest. Ann Weldon 
508-481-4988 

MD - BALTIMORE - Computer Show. Martin’s West. 
MarketPro 301-984-0880 xt15 

MI - TAYLOR - Super Computer Sales. Democratic 
Club Hall, 10am-3pm. Computers & You 
313-283-1754 

MI - TRAVERSE CITY - Hamfest. Cherryland ARC. 
Joe Novk 616-947-8555 

NH - SEABROOK - Computer Show. Greyhound 
Park. 10am-3;30pm. Northern Computer Shows 
508-744-8440 

NY - BUFFALO - Computer Show. Hamburg 
Fairgrounds. MarketPro 201-825-2229 

NY - HORSEHEADS - Hamfest. State Armory, 128 
Colonial Dr. Jack Slocum 607-739-4866 

NY - WESTFIELD - Radio Amateurs Hamfest & 
Computerfest. Westfield Academy & Central School. 
Rt. 20 E. Main St. 8am-3pm. Tom Farnham 716-326- 
3553 

OR - RICKREAL - Salem Hamfair. Polk Co. 
Fairgrounds, 9am-3pm, James Pardey 503-651-3216 
PA - OBERLIN - Winter Hamfest. Oberlin Fire Co. 
HRAC AnswerLine 717-232-6087 

TX - SMITHVILLE - ARRL Hamfest. Bastrop Co. 
ARC. Charlie Claiborne 512-360-3670 

VA - ANNANDALE - Computer Show. Northern VA 
Comm. College. MarketPro 301-984-0880 xt15 


GA - NORCROSS - Computer Show. North Atlanta 


Trade Center, MarketPro 301-984-0880 xt15 

PA - MONROEVILLE - Computer Show. Pittsburgh 
Expo Mart. MarketPro 301-984-0880 xt15 

VA - ROANOKE - Computer Show. Civic Center. 
MarketPro 301-984-0880 xt15 


CANADA - BC - WESTMINISTER - Hamfest. 
Burnaby ARC. Harry Curtis 604-530-3962 

CA - SAN DIEGO - Computer Show & Sale. 
Scottish Rite Center, 10am-5pm. MarketPro 
1-800-708-7555 

IL - ROCK ISLAND - Hamfest. QCCA Expo Center, 
2621 4th Ave. Davenport RAC. Kent Williams K9UQI 
309-796-0718 4-9pm only 

IN - NOBLESVILLE - Computer Fair. Hamilton Co. 
Fairgrounds, off |-37 exit Pleasant Rd. near Walmart. 
10am-3pm. AGI Services 317-299-8827 

MA - TAGNTON - Computer Show. Taunton Holiday 
Inn, 10am-3:30pm. Northern Computer Shows 
508-744-8440 

MD - BOWIE - Computer Show. Bowie State 
University. MarketPro 301-984-0880 xt15 

MI - MADISON HEIGHTS - Super Computer Sales. 
UF & CW Hall. 10am-4pm. Computers & You 
313-283-1754 

NC - ELKIN - Hamfest. Briarpatch ARC & Foothills 
ARC. Jimmy Holbrook 910-957-3820 

NY - FREEPORT - Hamfest. Long Island Mobile 
ARC. Mark Nadel 516-796-2366 

NY - ROCHESTER - Computer Show. The Dome 
Center. MarketPro 201-825-2229 

PA - LANCASTER - Computer Show. Holiday Inn 
Lancaster Host. MarketPro 301-984-0880 xt15 


CA -MODESTO - Computer Show & Sale. Centre 
Plaza at Red Lion. MarketPro 1-800-708-7555 

MA - BOXBOROUGH - Computer Show. Holiday 
Inn. 10am-3:30pm. Northern Computer Shows 
508-744-8440 

OH - NILES - Computer Show. Eastwood Expo 
Center, MarketPro 301-984-0880 xt15 

PA - ALLENTOWN - Computer Show. Allentown 
Fairgrounds. MarketPro 301-984-0880 xt15 

NY - SYRACUSE - Computer Show, The OnCenter. 
MarketPro 201-825-2229 

VA - RICHMOND - Computer Show. The Showplace. 
MarketPro 301-984-0884 xt15 


EZ-EP DEVICE PROGRAMMER - $169.95 


INEXPENSIVE - Best programmer under $200. 
PORTABLE - Attaches to PC parallel port. 
FAST - Programs 27C010 in 23 seconds. 


VERSATILE - Supports devices 2716 thru 27080 plus EE 
and Flash to 32 pins. Reads and writes binary, ASCII hex, 
Intel Hex, and Motorola S formats 


SERVICE - Information and software updates via BBS or 
voice. 30 day money back guarantee. 


ADAPTERS for additional devices are available. 


EP-51 (8751,C51) $39.05 
EP-51-PLCC 


EP-PIC (16C5x,61,71,84) $49.95 


$59.95 EP-750 (87C750,751,752) $59.95 


EP-SEE (24xx,93xx Serial EE) $34.95 
EP-16 (16bit EPROMs) $49.95 
EP-49 (8742,48,49) $49.95 
EP-PEEL(18v8,20g10,22v10) $59.95 


310/837-7818 
3526 Jasmine; Suite #4 


Mon-Fri 9-5 
Los ee CA 90034 BBS/FAX: 310/841-6050 
— http/wwew.cs. 


ucla edu/csd-grads-gs3/loving/wwwim2i.ntmt 
ens add 8.25% tax UPS Ground - $5: 2 Day ~ $10, Overnight «$17 COD $4.75 
Write in 200 on Reader Service Card. 


EP-SOIC28/32 $49.95 
EP-11 (68HC11) $59.95 
EP-55 (8755) $39.95 
EP-PLCC32 $49.95 


M2L ELECTRONICS 


214.246.3609 MSG 214.890.7735 FAX 

PAYMENT MUST BE COLLECTED FUNDS, 

WESTERN UNION/MONEY GRAM/US POSTAL M.O. It is the responsibility of the Buyer (not the distributor) to ascertain 

CASHIER'S CHECK OR CERTIFIED FUNDS MUST and obey all applicable local, state, and federal laws with regard to 

CLEAR PRIOR TO SH!PPING. SORRY NO CODS AT possession and/or use of the following hardware and software. 

THIS TIME Pursuant to U.S. Federal laws illegal operation or misuse of this 
hardware and software are subject to both criminal as well as cwvil 
penalties (U.S, Title 18 Seo, 1029). 
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AR - RGSSELLVILLE - Hiaeniest. AR River Valley. 
Dallas Scott 501-967-3317 

CO - DENVER - Metro Computer Show & Swap 
Meet. 2950 W. 72nd Ave., Westminster. Reputable 
Systems 303-444-2664 

CT - STAMFORD - Computer Show. Stamford 
Sheraton. MarketPro 201-825-2229 

FL - SPRING HILL - Hamfest. Hernando County 
ARA. Lee Kent 352-799-1638 

GA - DALTON - Hamfest. Dalton ARC, Harold Jones 
706-673-2291 

IN - LAPORTE - Hamfest. LaPorte Civic Center. 
8am-2pm. John N9ROH, POB 30, LaPorte, IN 46352 
MA - WEST SPRINGFIELD - Computer Show. East- 
ern States Exposition Ctr. MarketPro 201-825-2229 
Mi - FLINT - Super Computer Sales. IMA Arena, 
10am-3pm. Computers & You 313-283-1754 

ND - BISMARCK - CDARC Hamfest. Radisson Inn. 
8am-4pm. Tim Rasset 701-663-6620 

NH - MANCHESTER - Computer Show. Center of 
NH Complex. 10am-3:30pm. Northern Computer 
Shows 508-744-8440 

NJ - TRENTON - Computer Show. Trenton State. 
MarketPro 301-984-0880 xt15 

TX - ORANGE - Hamfest. Orange ARC. Irene 
Thomas 409-745-3061 

VT - MILTON - Hamfest. Milton High School. Radio 
Amateurs of Northern Vermont. Mitch Stern 
802-879-6589 


: 4 < R s&s” SP 
CA - SACRAMENTO - Computer Show & Sale. Cal 
Expo. MarketPro 1-800-708-7555 

CA - VENTGRA - Computer Show & Sale. Ventura 
Fairgrounds. MarketPro 1-800-708-7555 

FL - TAMPA - Computer Show. FL State 
Fairgrounds. MarketPro 301-984-0880 xt15 

MD - GAITHERSBURG - Computer Show. 
Montgomery County Fairgrounds. MarketPro 
301-984-0880 xt15 

OH - CINCINNATI - Conv. Great Lakes Division 
Convention. Cincinnati Gardens Exhibition Center, 
2250 Seymour Ave. 8:30am-5pm. Stan Cohen 
513-531-1011 

OH - DAYTON - Computer Show. Montgomery Co. 
Fairgrounds. MarketPro 301-984-0880 xt15 

TN - KNOXVILLE - Computer Show. Knoxville 
Fairgrounds, MarketPro 301-984-0880 xt15 


DE - NEWARK - Canchar & Show. University of DE. 
MarketPro 301-984-0880 

IL - GLEN ELLYN - Computer Show & Sale. College 
of DuPage. Main Arena of Phys Ed Bldg. Corner of 
Park Bivd. & College Rd. Computer Central Shows 
847-940-7547 

MA - WESTFORD - Hamfest. Greater Boston 
Antique Radio Collectors. Lisa Friedrichs 
508-371-0512 

ME - PORTLAND - Computer Show, Verillo’s Conv. 
Center. 10am-3:30pm. Northern Computer Shows. 
508-744-8440 

MI - DEARBORN - Swap'n Shop. Dearborn Civic 
Center. 8am-3pm. Neil Coffin 313-261-5486 

Ml - LANSING - Super Computer Sales. Holiday Inn 
South Convention Center. 10am-4pm. Computers & 
You 313-283-1754 

NY - STONY BROOK - Computer Show. Suny Stony 
Brook. MarketPro 201-825-2229 

OH - CUYAHOGA FALLS - Hamfest. Emidio’s Party 
Center, 48 Bath Rd. 8am-2pm. Bob Recny N8SQT 
330-864-5810 

PA - PITTSBURGH - ARRL Hamfest. South Hills 
ARC. Eric Hegerle 412-341-02270 

RI - WEST WARWICK - Computer Show. Civic 
Center. MarketPro 201-825-229 

VA - VIENNA - Hamfest. Vienna Wireless Society. 
Jorge Thevenet 703-729-4711 


MARCH 1997 


AL - TUSCALOOSA - Black Warrior Seckeat Kelly 
Bruce 205-339-7882 

CA - SANTEE - ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
GA - ATHENS - Hamfest. NE Georgia Bubba Net. 
James Daniel 706-742-2777 

MD - NEW CARROLLTON - Computer Show. 
Ramada Conference & Exhibition Center. MarketPro 
301-984-0880 xt15 

NJ - ABSECON - Springfest '97 Hamfest. Holy Spirit 
High School. Shore Points ARC 609-653-1987 

NJ - PARSIPPANY - Hamfest. PAL Building. Split 
Rock/West Morris Radio Clubs. Bernie 201-584-5399 
OK - ELK CITY - ARRL Hamifest. West Central OK 


e PRODUCT ENGINEERING 
e FIRMWARE DEVELOPMENT 


ARC. Earl Bottom 405-473-2572 
TN - CLEVELAND - Hamfest. Ocoee ARS. Alan 
Pinney pcoetal 141 


FL - FT. LAGDERDALE - CooneerS Show, War 
Memorial Auditorium. MarketPro 301-984-0880 xt15 
GA - COLUMBUS - Southeastern Computer Show. 
Historic Iron Works Conv. & Trade Center. Sat: 9am- 
5pm, Sun: 10am-4pm. Hugh Greenlee 770-455-8997 
IN - FT, WAYNE - Computer Show. Allen County 
Fairgrounds. MarketPro 301-984-0880 xt15 

NJ - FAIRFIELD - Computer Show. Fairfield 
Radisson. 9:30am-4pm. MarketPro 201-825-2229 
OH - CINCINNATI - Computer Fair. Cincinnati 
Gardens. Sat: 10am-5pm, Sun: 10am-3pm. Trade 
Show Productions 937-263-3378 

PA - HARRISBURG - Computer Show, Farm Show 
Complex. MarketPro 301-984-0880 xt15 

VA - NORFOLK - Computer Show. Norfolk Scope. 
MarketPro 301-984-0880 xt15 


sa EER REE: 4, 
' : 


CA - LIVERMORE - voreemarg tes Positas Colags 
Noel Anklam 510-447-3857 

CT - BRISTOL - Hamfest. Insurance City Repeater 
Club. Pete Brunelli 860-620-0176 

MA - SWANSEA - Computer Show. Venus DeMilo. 
9:30am-2:30pm. Northern Computer Shows 
508-744-8440 

MD - FREDERICK - Computer Show. Frederick 
Fairgrounds, MarketPro 301-984-0880 xt15 

PA - TREVOSE - Photographic Swap/Shop Show. 
Radisson Hotel. 10am-3pm. OMM Productions 

pt nl 


ME - LEWISTON - State Conmisiem: Dees Blethen 
207. ee 


LA- LAFAYETTE - ARRL Hamfest. Ai Acadia ARA. 
L. Al Oubre 318-367-3901 

NE - NORFOLK - State Convention. Rick Kropf 
402-371-7684 


CA - FONTANA - Inland Empire ARC Amateur & 
Electronics Swapmeet. A B Miller High School. Bill 
909-822-4138 eves. 

FL - ENGLEWOOD - HamCom '97. Tringali 


Community Center, SR 776 Englewood East. 8am- 
3pm. George Shreve 941-697-3445 

IN - INDIANAPOLIS - AGi Computer Fair. 
Indianapolis Events Center, 3655 E. Raymond St. 
317-299-8827 

KY - HAZARD - ARRL Hamfest. Kentucky Mountains 
ARC. 8am-2pm, John Farler 606-436-5354 

NH - PORTSMOUTH - Computer Show. Frank 
Jones Center. 10am-3:30pm. Northern Computer 
Shows 508-744-8440 

NY - TROY - Computer Show. Troy Armory. 9:30am- 
4pm. MarketPro 201-625-2229 

WA - POYALLOP - Electronics Show & Fleamariet. 
Pavilion Exhibition Hall, Western Washington 

dan act ith S756 


FL - ORLANDO - : Cogpniiner Show. Orlando Expo 
Center. MarketPro 301-984-0880 xt15 

GA - KENNESAW - Computer Show. I-75 to Exit 
116 (Barrett Pkwy) W. 1.5 mi., right on Cobb Pkwy. 
1/4 mi., show on right. GA Mountain Productions 
706-838-4827 

NC - CHARLOTTE - Hamfest & Computer Fair. 25 
E. Independence Bivd., Hwy 74 E. Sat. 9am-5Spm, 
Sun. 9am-2pm, 704-948-7373 

PA - KING OF PRUSSIA - Computer Show. Valley 
Forge Conv. Ctr. MarketPro 301-984-0880 xt15 

VA - CHANTILLY - Computer Show. Capital Expo 
Center. MarketPro 301-984-0880 xt15 

VA - RICHMOND - Computer Show. The Showplace. 
MarketPro aa —— oie 


IN - INDIANAPOLIS - Hamfest. Morgen Co. 
Repeater Assn Brian Elliott 317-342-7236 

IN - INDIANAPOLIS - Hamfest & Computer Show. 
State Fairgrounds, East Pavilion Bldg. 317-996-3782 
ME - AUGUSTA - Computer Show. Augusta 
Armory. 10am-3:30pm. Northern Computer Shows 
508-744-8440 

NY - LINDENHGRST - ARRL Hamfest. Great South 
Bay ARC. Walter Wenzel 516-957-0218 

NY - POUGHKEEPSIE - Computer Show. Mid- 
Hudson Civic Center, 9:30am4pm. MarketPro 
201-825-2229 

OH - CONNEACT - Ham/Computerfest. Human 
Resource Center, 327 Mill St. Jack Marttila 
216-593-3353 

WI - WAGKESHA - Swapfest & Computer Expo. 


Complete On Site 


Electrical Engineering Lab 


¢ REVERSE ENGINEERING 
© RF Circuit DESIGN & MANUFACTURING 


¢ MicRo CONTROLLER & EPROM HARDWARE & SOFTWARE DEVELOPMENT 


From Auto-Routing to CNC Routing to Electronic Assemblies. . . 
Capital Electronics is Your Best Route For Printed Circuit Boards. 


DESIGN/LAYOUT 


e CAD LayouT SERVICES 


¢ FROM SCHEMATICS OR 


SAMPLE PCB’s 


® PHOTOPLOTTING SERVICES 
e 28,800 BAUDE MopDEM 


PRINTED CIRCUIT BOARDS 
e SINGLE & DOUBLE SIDED 
¢ COMPATIBLE WITH ALMOST e MuLtTI-LAYER & FLEXIBLE PCB’s 
ALL CAD SysTEMs ¢ FROM QUICK TURN PROTOTYPES 
TO SCHEDULED PRODUCTION RUNS 
e FINE LINEs, SMT 
ELECTRICAL TESTING 
PRECIOUS METAL PLATING 


For Quick & Competitive Pricing or More Information, 
Please Call Us Today! 
852 Foster Avenue « Bensenville, IL 60106 


Fax (630) 350-9760 * Modem (630) 350-9761 


(630) 350-9510 


ASSEMBLY SERVICES 


Fast TURN BOARD STUFFING 
WIRE HARNESSES 

WAVE SOLDERING 
ACQUISITION OF PARTS 
FINAL TESTING 

TURNKEY SERVICES 

CusToM ENCLOSURES 


For Automated Info Response: 
INFO@capital-elec.com 


E-Mail: Quote@capital-elec.com 
Lwep Access: http://www.capital-elec.com n | 
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County Expo Center, N1 W24848 Northview Rd. 
8am-2pm. SEWFARS 414-650-0724 


CA - SANTEE - ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
GA - MARIETTA - ARRL Hamfest. Kennehoochee 
ARC. Margaret Durham 770-977-4405 

MI - MARSHALL - Hamfest. Marshall High School. 
8am-3pm. Wes Chaney 616-979-3433 

NH - SALEM - Computer Show. Rockingham Park 
Race Track. 10am-3:30pm. Northern Computer 
Shows 508-744-8440 

NY - BUFFALO - Computer Show. Hamburg 
Fairgrounds. 9:30am-ipm. MarketPro 201-825-2229 
TN - KNOXVILLE - Hamfest. Kerbela Shrine Temple. 
8am-4pm. Paul Baird 423-986-9562 

VA - HARRISONBURG - Computer Show. Rocking- 
ham Co, A sat staan cr Raves ah xt5 


FL - TAMPA - Coupaart Show. Florida State 
Fairgrounds. MarketPro 301-984-0880 xt15 

GA - NORCROSS - Computer Show. North Atlanta 
Trade Center, MarketPro 301-984-0880 xt15 

NY - STONY BROOK - Computer Show. SUNY 
Stony Brook. 9:30am-4pm. MarketPro 201-825-2229 
OK - TULSA - State Convention/Hamfest. 7th & 
Houston. Maxwell Convention Center. Merlin Griffin 
918-622-2277 

PA - MONROEVILLE - Computer Show. Pittsburgh 
Expo Mart. MarketPro 301-984-0880 xt15 

TX - MIDLAND - ARRL Hamfest. Midland ARC. 
pesca oul 2) init 


iL - STERLING - Hamniest. Seediiig High School Field 
House, 1608 4th Ave. 815-336-2434 

MA - WORCESTER - Computer Show. Crowne Plaza 
Hotel. 10am-3:30pm. Northern Computer Shows 
508-744-8440 

NY - ROCHESTER - Computer Show. The Dome 
Center. 9:30am-4pm. MarketPro 201-825-2229 

OH - MAGMEE - Hamfest/Computer Fair. Lucas Co. 
Recreation Center, 2901 Key St. 8am-3pm. TMRA. 
Paul Hanslik 419-243-3836 

PA - YORK - Springfest. Union Fire & Hose Co., E. 
Canal Rd., Dover, PA. John H. Shaffer 717-764-4805 
WI - JEFFERSON - Hamfest. Jefferson Co. Fair- 
grounds, Tri County ARC 414-563-6502 


WV - CHARLESTON - Hamfest & Computer Show. 
Jimmie Hewlett 304-768-1142 


WI - MILWAGKEE - Computer Show. Milwaukee 
State Fair. Blue Star Productions 612- 706-1901 


FL- ‘AVON PARK - Hamfest & Comput Show. 
National Guard Armory, 2500 US Hwy 27 South. 
8am-2pm. Clyde Scruggs 941-453-7181 

FL - STUART - Hamfest. Martin Co. Fairgrounds. 
Martin County ARA. Romund Madson 561-337-1841 
IL - BRADLEY - Computer Show. Ramada Inn, Rte. 
50 N. 9am-3pm. Gary 815-935-1605 

MA - ROCKLAND - Computer Show. Sons of Italy. 
10am-3:30pm. Northern Computer Shows 
508-744-8440 

MO - KANSAS CITY - Hambash. Ararat Temple, 
5100 Ararat Dr. 8am-2pm. Steve Dowdy 
816-941-0620 

NJ - WEST ORANGE - Hamfest. West Orange H.S. 
600 Pleasant Valley Way. 9am-2pm. Jim Howe 
Ph 


FL. JACKSONVILLE - Cmnenie Show. Ceaeans 
ville Fairgrounds. MarketPro 301-984-0880 xt15 

IN - INDIANAPOLIS - Computer Show. Indiana 
State Fairgrounds. MarketPro 301-984-0880 xt15 
IN - NASHVILLE - Computer Show. Nashville 
Armory. MarketPro 301-984-0880 xt15 

NC - CHARLOTTE - Computer Show. The 
Merchandise Mart. 9:30am-4pm. MarketPro 
201-825-2229 

NY - WHITE PLAINS - Computer Show. Westchester 
Co oe Sona Shei ——— re 


CA - SANTA ANA - cepa ACP cating lot. 
Mary Russo 714-558-8813 

IL - GLEN ELLYN - Computer Show & Sale. Harper 
College. 9:30am-3pm. Computer Central Shows 
847-940-7547 

IL - GRAYSLAKE - LAMARSFEST '97. Lake 
County, IL Fairgrounds. 8am-2pm. Frank Avellone 
847-234-4124 

NC - KINSTON - ARRL Hamfest. Dwon East 
Hamfest Assn. Dough Burt 919-524-5724 

NH - NASHGA - Computer Show. Sheraton Tara 
Hotel. 10am-3:30pm. Northern Computer Shows 


508-744-8440 

NJ - TRENTON - ARRL Hamfest. Delaware Valley 
Radio Assn. Darryl Foyuth 609-882-2240 

NY - YONKERS - ARRL Hamfest. Westchester 
Emergency Communications Assn, Thomas Raffaelli 
914-741-6606 

OH - MADISON - ARRL Hamfest. Lake County 
ARA. Roxanne 216-256-0320 

PA - WILKES BARRE - Computer Show. Genetti’s 
Best Western. MarketPro 301-984-0880 xt15 

VA - ROANOKE - Computer Show. Civic Center, 
MarketPro 301 praioaian! xt15 


GA- ‘COLUMBUS - "ARRL Hamfest. Cakes 
ARC. Randy ee TOSSOC B62) 


GA- AUGUSTA - (Genden City Channel Meum CB 
Club 15th Annual Break. Radisson Hotel & 
penned sine Moses Wash hnslica 


co- DENVER - Metro ‘Computer Show & sia 
Meet. 2950 W. 72nd Ave., Westminster. Reputable 
Systems 303-444-2664 

IN - MICHIGAN CITY - Hamfest & Computer 
Fleamarket. Michigan City High School, 8466 W. 
Pahs Rd. 8am-2pm. Ron Stahoviak 219-325-9089 
MD - GAITHERSBURG - Computer Show. Mont- 
gomery Co. Fgnds. MarketPro 301-984-0880 xt15 
OH - COLUMBUS - Computer Show. Veterans 
Memorial, MarketPro 301-984-0880 xt15 

PA - HARRISBGRG - Computer Show. Farrn Show 
Complex (East Bldg). MarketPro 301-984-0880 xt15 
TX - WEATHERFORD - Hamfest. ARC of Parker 
County. Allen Griffith 817-441-9114 


APRIL 1997 


CA. SANTEE - ARC of El Cajon H Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
CO - LONGMONT - Hamfest. Longmont ARC. Jim 
Deeming 303-651-7764 

CT - WATERFORD - Ham Radio Auction. Waterford 
Senior Center. Rte, 85, Tony 860-859-0162 

FL - MIAMI - Tailgate Swap Meet. Parking lot Univ. 
of Miami, main campus. 8am-noon. Walt 305-895- 


0398 

IN - COLUMBUS - Harnfest. Bartholomew Co. 4H 
Fairgrounds, Community Bidg. 8am-2pm. Marion 
Winterberg 812-342-4670 

IN - INDIANAPOLIS - AG! Computer Fair. 
Indianapolis Events Center. 3655 E. Raymond St. 
317-299-8827 

MA - WEST SPRINGFIELD - Computer Show. 
Eastern States Exposition. 9:30arm-4pm. MarketPro 
201-825-2229 

OK - LAWTON - ARRL Hamfest. Lawton Ft. Sill 
ARC. Bob Morford 405-355 8074 


MD - TIMONIUM - ARRL State Conventice/Ateatan 
Computer and Electronic Flea Market, Show & Sale. 
Timonium Fairgrounds. Sat: 8am-5pm, Sun: 8am- 
4pen SIOHAMFEST 


CA - LIVERMORE - Swapeneet: Las Positas College. 
Noel Anklam 510-447-3857 

NY - POUGHKEEPSIE - Computer Show. Mid- 
Hudson Civic Center. 9:30am-4pm. MarketPro 
201-825-2229 

RI - WEST WARWICK - Computer Show. Civic 
Center. pe Uoarsacard cde mo 


CA- FONTANA - 1 inland eagles ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 

KY - BOWLING GREEN - ARRL Hamfest. Leon 
Garrett 502-842-5307 

MN - ROCHESTER - ARRL Hamfest. Rochester 
ARC. John Scott 507-732-5091 

NY - BUFFALO - Computer Show. Hamburg 
Fairgrounds. 9:30am4pm. MarketPro 201-825-2229 
PA - FREDERICKSBURG - ARRL Hamfest. Mark 
Schropp 717-754-7700 

GT - OGDEN - State Convention. Kathy Rudnicki 
das 547- 9218 


GA- ATLANTA - Ham & comple R Festival Tim 

Vogle 770-593-3962 

GA - KENNESAW - Computer Show. I-75 to Exit 
Continued on page 114 


Media-Tech 


INTERNATIONAL 


Your Source For 
All Your Gable TV 
Accessories! 
And We Mean All! 


DEALERS SPECIAL! 


BUY A 
MILLENIUM = $@ ETG:.. 


Unassembled * Minimum order 50 


FOR TECHNICAL SUPPORT CALL 


(305) 234-9795 
cat.. 1 "800-673-617 


SORRY...NO FLORIDA SALES 


FOR 
ORDERS 


C.0.D. ~ MONEY ORDER ONLY 
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SAME DAY 
SHIPPING 


90 DAY 
LIMITED WARRANTY 


9am - 5 et 
(Eastern) M 


SATELLITE EQUIPMENT cont. 


SATELLITE EQUIPMENT availabie: Re- 
ceivers $35 and up; 20-25 LNB $35; C-KU 
feed horns $65. Call 804-599-4408. 


SAT-COVER for your 18”, 24”, or 30” dish. 
Sat-Cover™ will protect your 18” satellite dish 
from snow, ice, sleet, hail, dust, and other 
debris OR disguise your dish in restricted 
areas. Sat-Cover™ allows signals through. 
Look for us on the Internet. DEALERS 
WANTED! Ph. 812-689-3715 or 1-800-642- 
2907, Fax 812-689-7227 E-Mail: kweaver@ 
venus.net 


SATELLITE RADIO BOOK AND GUIDE. 
New book covers all Audio Services, SCPC, 
Subcarriers, FM Squared, Facsimile, Press 
Services, Weather Services. Simple how-to- 
receive instructions. $16.95 plus $3 Priority 
Mail. UNIVERSAL ELECTRONICS, 4555 
GROVES ROAD, #12, COLUMBUS, OH 
43232. 614-866-4605. 


MEMEICIOIGIE 


DSS BIBLE. Book covers: L-card & battery 
cards, Sony receiver schematics, battery card 
programmer schematic & software, annotated 
source, chip programmer software/ plans, 
resources, unbiased “hack” reviews, DS5000 
Sip-Stik technical information, card sellers 
addresses, rip-offs, Web sites. Over 200 files 
and much more. $49.95 postpaid. DSS 
SECRETS 3-volume set of patents covering 
the DSS and other smartcard based systems. 
$69.95 ppd. Get all for $99.95 ppd. 520-726- 
2833. TELECODE, Box 6426-NV, Yuma, AZ 
85366-6426. http://www.hackerscatalog.com 


SATELLITE WATCH NEWS. “Your source 
for the latest news from the satellite under- 
ground.” The Satellite Watch News contains 
information that lets you know how to get the 
best viewing enjoyment out of your satellite 
system for the least amount of money. US 
subscriptions $42; Canada, Mexico & 
International call for rates. Visa, MasterCard, 
and Discover card accepted. If you own a 
Satellite system of any kind, this magazine is 
for you. Call 517-685-3410 Fax 517-685- 
3699 24 hrs. Morgan Engineering, PO Box 
475, Rose City, MI 48654. 


MEUECIOIEY 


DSS BIBLE Il (Volume 2) new book & soft- 
ware. Release date 2-10-97. Covers: U161 
EEPROM memory map, smartcard emulator 
plans, smartcard reader plans, receiver diag- 
nostics software, smartcard cloning software, 
diagnostics data computer interface, smart- 
card traffic monitor, 2nd generation receiver 
service information, IBM Java smartcard 
Applet source code, ISO 7816 full protocol & 
specifications, videocrypt system overview, 
connecting PC to 7816 smartcard, encryp- 
tion, problems, security, 24C16 EEPROM 
specifications, EEPROM “modification” & 
much more! Over 200 pages & 267 files on 6 
diskettes. No duplication from the first volume 
of DSS BIBLE. $79.95 & $5.50 P&H. 24 hour 
orderline: 520-726-2833. TELECODE, Box 
6426-NV, Yuma, AZ 85366-6426. http: 
/hwww.hackerscatalog.com 


ISO 7816 programmer. Don't buy cards, 
make your own. Be totally independent. 
Complete system with software to read write 
and clone all types of ISO 7816 cards. Call 
between 7 and 9 pm EST only. M-F 304-776- 
6717. 


THE DISH Network. U seen it in USA Today 
@ $499. Buy it now and save $100. The mini- 
dish $399 with 1 year programming. UPS to 
your door. Satellite TV, 120 W. Centennial, 
Muncie, IN 47303. 317-288-0074 11-5 E. 15 
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A receiver that is synchronized is this 
A mobile charge carrier 
A summing circuit 


. Contemporary condensers 
. The expected value 
. Acurrent opposing component 
. Acircuit that cannot support a current 
. This means 10 
. Old name for the IEEE 
. General name for opposition to current 
. Component of solder 
. Electronics’ one-way street 
. Radios and butterflies both have them 
. Old-timers transistor 
. It isn’t hot or cold 
. MOS transistors 
. Why charges move 
. Acronym for a type of symbol interference 
. Common to diodes, batteries, and tubes 
. An op-amp figure of merit 
. Acapacitor figure of merit 
. Atransient troublemaker 
. Del by another name 
. The unit of charge goes to him 
. Acircuit whose current changes direction 
. The average value 
. The first solid-state amplifier 


One end of a transformer 

Tells how fast an op-amp's output can change 
An interface device for your fingers 

A circuit whose current does not change direction 
A commonly used antenna equivalency spec 
Radio and light, but not water or sound 

It can create music and destroy bridges 

Any unwanted signal 


0. All eo DC power supplies do this 
Col 


olloquial name for an integrated circuit 


. After power-up, you should do this to your CPU 

. The reciprocal of frequency 

. A type of three-phase circuit 

. What a receiver does best 

. An energy storage device 

. Part of a polynomial 

. Old name for a rectifier 

. A subcircuit in series with others that “act” together 
. Aclass of amplifiers 

. The frequency of oscillation when there is no damping 
. Pet name for a common piece of test equipment 

. Something in parallel 

. This animal is used with LCD displays 

. Carl Sagan would like this prefix 

. The place where ships and cables come in 

. If an IC isn’t a DIP, it may be found in this 

. It's definitely not an OR gate 


Solution on page 8&5 


ANTENTION DEALERS 


BUY DIRECT FROM 


THE WHOLESALER 


GET THE BEST PRIGES AND SERVICE 
AEE OWES Ste Wi STUSS cOx (uMideOlors Salleuiayye 


Qry QTY ary 
10 20 #50 


NV-5600 (PIO) .....$199 $185 $170 
NV-5700 .........9199 $185 $170 
NV-5800 .........9199 $185 $170 
NV-5750 (JBB) ....$275 $260 $245 


QTY QTY ary 
10 20 50 


CENTURY CT-3000 ....$65 $60 $55 
PANASONIC 145.....$79 $74 $69 


ALL TYPES OF CABLE 
EQUIPMENT AVAILABLE. 
CALL FOR DETAILS. 


CALL FOR THIS MONTH’S SPECIALS 


1-800-808-3356 


DIREG) GABLE 


Write in 188 on Reader Service Card. 


SULT, 
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SATELLITE EQUIPMENT cont. 


BEST PRICING on 18” satellite TV systems 
for home and RV. DSS, DISH Network pro- 
gramming, multi-room viewing options, 
accessories. www.skyvision.com Call 1-800- 
500-9264 


Poe cee 
n tT. and earn i 
a ae for details. 909-371-8497 


E-Mail distributors@nutsvolts.com 


c OR P OR 


25 foot RG58-A/U, 50 ohm co-ax cable with 
male BNC connectors molded with strain relief: 


on both ends. Ideal for studio, lab or communi- 


cations use. Inquire for quantity pricing. 


75 CAT# CBL-25 
$ "each 10 for $45.00 


SPECIAL PRICE! 
TWIST ON 


F-56 CONNECTOR 


We recently made a large OED 


purchase of this twist-on co-ax 

connector for RG-6 cable. 
100 for $15.00 
500 for $50.00 


Special pricing while 
1000 for $70.00 


the supply lasts. 
S-VHS VIDEO CORD 


CAT #FTO-56R 
4' cable with miniature 4 pin mini 


DIN plugs on both ends. 
CAT# CB-363 


SONY Hi-8 

Top quality, metal 

particle 120 minute video 
cassettes. Used for a short 
time, then bulk-erased, 
Each cassette has its own 
plastic storage box. 
Satisfaction Guaranteed. CAT # VCU-8 


10 for $28.00 * 100 for $250.00 


MAIL ORDERS TO: 


P.O. BOX 567 
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O N 
Low Low Price! NOTEBOOK COMPUTER 
25’ BNC-BNC CABLE CARRYING CASE 


‘a =—\—e=raico 


ORDER TOLL FREE 


ALL ELECTRONICS CORP. 


VAN NUYS, CA 91408-0567 


SYNC-A-LINK UNIVERSAL VIDEO SYNC 
GENERATOR restores all horizontal & verti- 
cal sync lines, DC level, compensates for 
inverted video, color phase, from standard or 
distorted analogue video-type formats. 
Comes complete with operations manual & 
90-day warranty. $160. 918-479-6451 or 
write to Sync-A-link Communications, PO 
Box 4, Locust Grove, OK 74352. 


MILITARY SURPLUS ELECTRONICS 


DEFENSE SUPPLY Technical Data CD- 
ROM. NSNs, Cage codes, item name, pric- 
ing, supplier, and characteristics information. 
$100. Also, Defense Medical Catalog CD- 
ROM. $100. 334-889-4637. 


a. 


Great looking, padded 
carrying case, suit- 


able for most y me N 


notebook 
is | Computers yp” 
or similar 
equipment. 
Black —~ : 
leatherette exteri- SS 
or with separate zip- 
pered compartment for 
papers or accessories. . 
Detachable nylon web shoulder strap. Interior 
space is 13.5” X 9” X 2.5" 75 


CAT # CSE-12 each 


EDGEVIEW PANEL METER 
FS=1 MILLIAMP 


Beautifully constructed edgeview 
meter movement. 2.75" X 0.8" <= 
face. Scale is labeled AS 
“BEATS/MINUTE” and is RSS 
calibrated from 50-150. It 
can be easily removed or 
reversed to create a blank 
scale. The black bezel is 3.53” X 1.33" and can 
be adjusted or removed. 0,1” thick clear plexi- 
glass case. Maximum case size behind mounting 
plane: 2.75" X 1.18” X 2.18". 50 
Solder lug terminals. leach 


CAT # MET-48 


3 WAY CROSSOVER, INFINITY 


3% Designed for Infinity Studio Monitor, 


ni | “SM-112", 3 way, 8 ohm speaker 
| 


system. Rated for 10-175 watts. 
Crossover frequencies at 900 Hz 
and 5,500 HZ. Auto-reset cir- 
i“. Cult breaker protection. 
(iia~,.Matte black plastic front 
YZ panel assembly is 6.75” 
7 “> X 3.6" and has a control 


SS Oo. for tweeter level adjust- 


ment. Fits a cut-out of 


50 5.4" X 2". 
$72 CAT# LX-112 


QUALITY 
PARTS 


FAST 
SHIPPING 


DISCOUNT 
PRICING 


]-800-826-5432 


FAX (818) 781-2653 * INFO (818) 904-0524 
INTERNET http://www.alicorp.com/ 
E-MAIL allcorp @alicorp.com 
NO MINIMUM ORDER * All Orders Can Be Charged to Visa, Mastercard, American Express or Discover * Checks and Money Orders Accepted by Mail * Orders 


Delivered in the State of California must include California State Sales Tax * NO C.O.D « Shipping and Handling $5.00 for the 48 Continental United States - ALL 
OTHERS including Alaska, Hawaii, PR. and Canada Must Pay Full Shipping * Quantities Limited * Prices Subject to change without notice. 


RECOVER “SCRAP GOLD” from old com- 
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 


WHOLESALE MILITARY surplus new & 
used aircraft, track & wheel vehicles, lasers, 
electronic devices, computers and lots more. 
Purchase for pennies on the dollar from loca- 
tions throughout the USA. Giant list of 
address & phone numbers. Send $19 to 
ADV, PO Box 440, Middlefield, CT 06455. 
“Start Your Own Business.” 


THERMOELECTRIC GENERATORS: new 
output: 30 watts/12 volts, MIL SPECS. No 
moving parts, propane powered, as used in 
remote repeater suites. $650 each. Dan 415- 
388-0838, Fax 415-388-9178. E-Mail: rf- 
ent@worldnet.att.net PO Box 99, Mill Valley, 
CA 94942. 


THE INSULTINATOR 
A Programmable Electronic 


“You're A Completely 


Slobbering Gre 
asy 
Oweeb!” 


“you're a totally ugly 
gross boring nerd! 
Freaky 

you're A Totally ed!” 
ppeoritni ponehe 
Hand-heid voice synthesizer plays a variety 
of insults which can be altered by selecting 
various programming buttons. Thousands of 
possible insults. Even though no profanity is 
used, a major nationwide retailer rejected 
these as being too insulting for their cus- 
tomers. Wild green and black case with belt 
or pocket clip. Includes 3 AA batteries. 
Attractive display package. 


$ 95 case of 24 
i $4.50 each 
CAT# INS-5 


SMALL STEPPER MOTOR 


Unipolar, two phase, 6 lead 
stepper motor. 53 ohm coil. _ 


Operates well on 12 Vdc. e 
15 degrees per step. Motor SS 
body is 1” diameter X 0.5" “es 
0.08" (2mm) diameter 


shaft is 0.365" long. The shaft is covered 
with a threaded plastic sheath (0.25" dia X 
0.75" long) which acts as a worm gear. This 
mechanism, is easily removable. Rect- 
angular mounting bracket, 1.73" X 1.10". 


§ 50 CAT# SMT-21 


ce 
NEODYMIUM MAGNET 


Aprox. 1.86" X 1.02" X 
0.08" thick. 
CAT# MAG-26 


$122 


each 


25 for $31.25 
100 for $100.00 


Sar 
Sz 


MANUFACTURERS - We Purchase Write, E-MAIL or Fax YOUR LIST. | 


Write in 36 on Reader Service Card. 


AUDIO/VIDEO/LASER 


ARGON LASER system, 15mW, 488nM 
(blue), air cooled. Includes head, 120VAC 
power supply, fan, all cables. Refurb'd in ’91. 
Very low hours. $1,500 OBO + shipping + 
insurance. Call Jeff at 217-429-4665, 6-10 
pm CST or leave message. 


CUSTOM COLOR LCD active matrix 5 inch 
video monitors, 3 in a 19-inch rack. Lite 
weight, can be used on 12 volts DC. $1,750. 
Dan 415-388-0838, FAX 415-388-9178. E- 
Mail: rf-ent@worldnet.att.net PO BOX 99, Mill 
Valley, CA 94942. 


TEKTRONIX 528A VIDEO waveform moni- 
tors. Tested and calibrated $425 each. Dan 
415-388-0838, Fax 415-388-9178. E-Mail: rf- 
ent@worldnet.att.net PO BOX 99, Mill Valley, 
CA 94942. 


USED “C” MOUNT CCD CAMERAS, tested 
good, $75 ea., limited qty. Four Designs 360- 
887-1555. 


START YOUR OWN TECHNICAL VEN- 
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY MACHINE Ii 


Catalog in the world!” www. 
com 
LASER SHOW S : rack mount digital 


controller with keypad and LCD. Scanner 


: 
x 
i 
g 
5 
3 
3 
1 


LASER SURPLUS New and used equipment 
for the hobbyist or professional. HeNe, 


er and test equipment. Free Catalog. 
Surplus Inc., 759 Laurel Road Dept. 5C, 
Clinton, TN 37716-5454. lasersur @ix.net- 
com. com 


OUT OF BUSINESS SALE: TV/VCR repair 
shop. Everything must go. Priced at more 
than 50% off cost. Parts, equipment, SAMs, 
and brand-specific manuals. Super deals, 
guaranteed. Pro Tech, POB 4076, Butte, MT 
59702. Phone 406-723-8922, Fax 406-723- 
4411. 


PRO AUDIO, video & projection equipment 
for sale!! Microphones, mixers, switchers, 
cameras, monitors, TBCs, tubes, slide & film 
projectors & lenses. Great buys for the smart 
shopper. Call Tom for a detailed list. Tel 609- 
222-0636 Fax 609-222-0638. 


BROADCAST VIDEO equipment wanted: all 
types, new or old. Please call, Jon with info. 
317-539-2859. 


LASERS: TUBES, power supplies, diodes, 
project kits. From $10. FREE CATALOG. 
Toland Electronic Products, PO Box 1353, 
Glendale, AZ 85311. 


LASER RANGEFINDER measures distances 
up to 1000 meters: 1 yard/meter accuracy. 
Built into binoculars, 9V battery operated 
w/LCD display: $300. Laser Sensor 
Technology, 3873 Easy circle, Marietta, GA 
30066-2031. 770-928-2867 fax & phone. E- 
Mail: JClark3873 @ aol.com 


MILITARY RUBY rods. Never used. 100-600 
watt rods. Semi-polished. 4-5" $20 ea., 5-7” 
$30 ea., 8-10” $50 ea. Also have: optics, mir- 
rors, flashlamps & HV transformers. Ron 
Rhoades, 545 Stewart Dr., Vista, CA 92083. 
619-631-7458 or 619-414-6631 VM or nin 
teach @incom.net 


INSTRUCTIONAL HOW-TO VIDEOS/CD- 
ROMs. 7,000 on-line product catalog for pre- 
schoolers to graduate students. Something 
for everyone. Internet at: http://www.total 


CABLE TV 


CABLE CONVERTERS. The best quality 
equipment w/warranty + money back guaran- 
tee. We have low overhead, so we sell for 
less. Houston, TX. 713-691-4610. 


CABLE UNSCRAMBLED. Everything you 
want to know about cable, but are afraid to 
ask. $10. VISA/MC/AMEX. Free catalog. 
ELECTROMAN, Box 24474, New Orleans, 
LA 70184. 504-482-3017. 


EXPLOSIVE CABLE TV GRAB! BRINKER 
ZAPPER/SNOOPER STOPPER combo 
module all in one! Buy wholesale factory- 
direct, no middleman. Let others get fined 
+ Zapped instead. Protect your cable box 
now! 100% COMPATIBLE. We supply over 
80 advertisers weekly! Your order shipped 
fast, within hours! Why pay $39 when you 
can buy direct! LIFETIME GUARANTEE! 
We accept VISA/MC/COD/MO/CHECKS. 
ONLY $10 (SPECIAL: 3/$20 plus FREE 
DESCRAMBLER PLANS!). SUPER ZAP- 
PER MODULES ONLY $16! FREE SHIP- 
PING, ALWAYS! Cali/fax us anytime 904- 
234-8302 ext. 5, BRINKER ENGINEERING 
LABS. (RIP-OFF ALERT: Advertisers now 
selling empty cans as cable protection. 
BEWARE!) 


HAVING TROUBLE with a lost master file for 
a GAL, PAL, FPGA, or microprocessor? We 
can help. We will extract out the exact code 
on most of these types of devices. We will 
work with almost any manufacture and device 
type. We will work with device types that 
most other companies cannot. We can pro- 
vide design layout, schematics, and generate 
printed circuit board gerber files for your pro- 
ject. We can also provide additional 
resources for populating your circuit boards. 
For more information, please call 703-764- 
5361 and leave a message; we will get back 
to you as soon as possible. Check us out at 
www.acdinc.com or write ACD, Inc., 5765-F 
Burke Centre Parkway, Suite 317, Burke, VA 
22015 and enclose a legal size SASE. We 
will work with copywritten secured devices 
only when the copyright holder is the cus- 
tomer. ACD, Inc. also works with secured 
devices that have not been copywritten. 


CABLE PARTS! Computer parts. Call for 
great prices or visit us soon on the Web: 
HTTP://WWW.CB-Electronics.com or call 1- 
800-436-8630. 


HAMLIN, PIONEER, ZENITH, AS and 
other manufacturer converters, various 
models including 6600, 6000 and 5000, 
90s, 80s 29s, 28s 25s, and 100s, 5130, 


5135, 4135 and 9310s, ST-1000 288 and 
165 MP, 1086 and 1600, plus other mod- 
els, LARGE QUANTITIES, CALL for 
PRICING. 1-800-380-9530. 


BLUE BE GONE. Stops “biue” screen (video 
mute) VCR function. $49.95 + $5 S&H. 
VISA/MC/AMEX. Free catalog. ELECTRO- 
MAN, Box 24474, New Orleans, LA 70184. 
504-482-3017. 


“THE MOST extraordinary hacking & spy 
catalog in the worid!” www.spectre-press. 
com 


WANTED: RAW CABLE CONVERTER 
BOXES. CALL 1-800-899-5000. 


HIGH PRICES. Who needs them? Call us for 
all your cable TV needs. If we don't have it, 
we can tell you who does. Netwave 512-937- 
0610. After 5 CST. 


DESCRAMBLING, NEW secret manual. 
Build your own descramblers for cable and 
subscription TV. Instructions, schematics for 
SSAVI, gated sync., sinewave (HBO, 
Cinemax, Showtime, UHF, adult) $12.95, $2 
postage. Cabletronics, Box 30502N, 
Bethesda, MD 20824. 


NEW! VIDEO cassette storage cases now 
available $1.25 each, plus shipping and 
COD, 100 piece minimum order black grain 
finish with interior hubs, call Ken Erny 
Electronics 24 hour order and information hot 
line 516-389-3536. 


MELECIOIE| 


CABLE HACKERS SPECIAL: Volume 1 & 2 
books plus CABLE HACKERS VIDEO and 
Volume 3, MASTER FILES. Save $$$$, 
$149.95 PPD USA. 520-726-2833. TELE- 
CODE, Box 6426-NV, Yuma, AZ 85366- 
6426. http://www.hackerscatalog.com 


Synthesized | 
FM Stereo 
Transmitter 


Microprocessor controlled for easy freq 

programming using DIP switches, no drift, your signal is rock 
Solid all the time - just like the commercial stations. Audio quality 
is excellent, connect to the line ne od of any CD player, tape 
deck or mike mixer and you're on-the-air, Foreign buyers will 
appreciate the high power output capability of the FM-25; many 
Caribbean folks use a single FM-25 to cover the whole island! 
New, improved, clean and hum-free runs on either 12 VDC or 
120 VAC. Kit comes complete with case sel, whip antenna, 120 
VAC power adapter - easy one evening assembly. 

FM-25, Synthesized FM Stereo Transmitter Kit 


Tunable FM 
=| _ Stereo 
=a) Transmitter 


A lower cost alternative to our high performance transmitters. 
Offers great value, tunable over the 88-108 MHz FM broadcast 
band, plenty of power and our manual goes into great detail out- 
lining aspects of antennas, transmitting range and the FCC rules 
and regulations. Connects to any cassette deck, CD player or 
mixer and you're on-the-air, you'll be amazed at the exceptional 
audio quality! Runs on internal 9V battery or extemal power from 
5 to 15 VDC, or optional 120 VAC adapter. Add our matching 
case and whip antenna set for a nice finished look. 

FM-10A, Tunable FM Stereo Transmitter Kit 

CFM, Matching Case and Antenna Set 


RF Power 
Booster 
Amplifier 


Add some serious muscle to your signal, boost power up to 1 
watt over a frequency range of 100 KHz to over 1000 MHz! 

Use as a lab amp for signal generators, plus many loreign users 
employ the LPA-1 to boost the power of their FM Yereo trans- 
mitters, providing radio service through an entire town, Power 
required: 12 to 15 volis DC at 250mA, gain of 38dB at 10 MHz, 
10 dB at 1000 MHz. For a neal, professionally finished look, add 
the optional matching case set. 

LPA-1, Power Booster Amplifier Kit 

CLPA, Matching Case Set for LPA-1 Kit 

LPA-1WT, Fully Wired LPA-1 with Case 


-| Micro FM 
“| Wireless Mike 


World's smallest FM transmitter. Size of a sugar cube! Uses 
SMT (Surface Mount Technology) devices and mini electret con- 
denser microphone, even the battery is included. We give you 
two complete sets of SMT parts to allow for any errors or 
mishaps-build it carefully and you've got extra SMT parts to 
build another! Audio quality and pick-up is unbelievable, trans- 
mission range up to 300 feet, tunable to anywhere in standard 
FM band 88 to108 MHz. 7/8"w x 3/8°h x 3/4°"h. 

FM-5 Micro FM Wireless Mike Kit 


Crystal 
Controlled 
Wireless 
Mike 


Super stable, drift free, not affected by temperature, metal or 
jour body! Frequency is set by a in the 2 meter Ham 
and of 146.535 MHz, easily picked up on any scanner radio or 

2 meter rig. Changing the crystal to put frequency anywhere in 

the 140 to 160 MHz range-crystals cost only five or six dollars. 

Sensitive electret condensor mike picks up whispers anywhere 

in a room and transmit up to 1/4 mile. Powered by 3 volt Lithium 

Of pair of watch batteries which are included. Uses the latest in 

SMT surface mount parts and we even include a few extras in 

case you sneeze and loose a part! 

FM-6, Crystal Controlled FM Wireless Mike Kit 

FM-6WT Fully Wired FM-6 


Call for our Free Catalog ! 


UNMODIFIED CABLE box pulls Zenith ST 
1000, 1086. Regal CR-83 plain converter. 
Oak RKDM-400 . Other brands available. 
Call 405-631-1856. 


“BASEBAND VIDEO EXPLAINED.” 
Discover what a baseband signal is and how 
it’s constructed. Learn the advantages of 
doing things the baseband way. $10. 
VISA/MC/AMEX. Free catalog. ELECTRO- 
MAN, Box 24474, New Orleans, LA 70184. 
504-482-3017. 


FREE CABLE DESCRAMBLER PLANS! For 
details write: Sierra Publishing, 909 E. Yorba 
Linda Bivd., Suite H-181, Dept. NVN, 
Placentia, CA 92870. 


Super Pro FM Stereo 
Radio Transmitter 


A truly professional 
freq synthe- 
sized FM Stereo 
transmitter station in 
one easy to use, 
handsome cabinet. 
Most radio stations 
require a whole 
equipment rack to 
hold all the features 
we've packed into the FM-100. Set bin easily with the 
Up/Down treq buttons and the big LED digital display. Plus 
there's input low pass filtering that gives great s no matter 
what the source fro more squeals or swishing sounds from cheap 
CD player inputs!) Peak limiters for maximum ‘punch’ in 
audio - without over modulation, LED bargraph meters for easy 
setting of audio levels and a built-in mixer with mike and line level 
inputs. Churches, drive-ins, schools and colleges find the FM-100 
to be the answer {o their transmitting needs, you will too. No one 
offers all these features al this price! Kit includes sharp looking 
metal cabinet, whip antenna and 120 volt AC adapter. Also runs 
on 12 volts DC. 

We also offer a high power e: version of the FM-100 that's 
fully assembled with one watt of RF power, for miles of program 
coverage. The export version can only be shipped outside the 
USA, or within the US if accompanied by a signed statement that 
the unit will be exported. 

FM-100, Professional FM Stereo Transmitter Kit 


FM-100WT, Fully Wired High Power FM-100 


Descrambler 


Scrambler 


Decode all that gibberish! This is the 

popular descrambler / scrambler that you've read about in all the 
Scanner and Electronic magazines. l used is 
known as speech inversion which is compatible with most cord- 
less phones and many police department systems, hook it up to 
scanner speaker terminals and you're in business. Easily config- 
ured for any use: mike, line level and speaker outputinputs are 
provided. Also communicate in total privacy over telephone or 
radio, full duplex operation - scramble and unscramble at the 
same time. Easy to build, all complex circuitry contained in new 
custom ASIC chip for clear, clean audio. Runs on 9 to 15VDC, 
RCA phono acd Our matching case set adds a super nice 
professional look to your kit. 

SS-70A, Speech Descrambler/Scrambler Kit 

CSS, Custom Matching Case and Knob Set 

SS-70AWT, Fully Wired SS-70A with Case 

AC12-5, 12 Volt DC Wall Plug Adapter 


Tone-Grabber 
Touch Tone 
Decoder / 


that is required, and since the 16-1 uses a cen 


office quality 
decoder and microprocessor, it will decode digits at vitally any 
speed! A 256 digit non-volatile memory stores numbers for 1 


years - even with the power turned off, and an 8 digit LED display 
allows you to scroll through anywhere in . To make it easy 
to pick out numbers and codes, a dash is inserted between any 
group or set of numbers that were decoded more than 2 seconds 
apart. The TG-1 runs from any 7 to 15 volt DC power source and 
is both voltage regulated and crystal controlled for the ultimate in 
Stability. For stand-alone use add our matching case set for a 
Clean, professionally finished project. We have a TG-1 connected 
here at the Ramsey factory on the FM radio. It's fun to see the 
jone numbers that are dialed on the moming radio show! 
Although the TG-1 requires less than an evening to assemble 
(and is fun to build, too!), we offer the TG-1 fully wired and tested 
in matching case for a special price. 
Hak Tone Grabber Kit 


Write in 46 on Reader Service Card, 


550MHz CABLE converters: Panasonic 
1003 series, 145 series and 175 series with 
volume contro!. Regal RR-92-3. Also avail- 
able Pioneer refurbished converters as low 
as $35 ea. for pricing information or to 
receive our latest catalog containing other 
products call Pro Electronics 617-395-0009. 


CABLE PRODUCTS & MORE! BEST 
PRICES! 1-800-663-8530. FORMERLY 1- 
800-MODULE-0. 


“DESCRAMBLER SCHEMATICS RE- 
VEALED.” A powerful guide to descrambling 
schemes. $10. VISA/MC/AMEX. Free cata- 
log. ELECTROMAN, Box 24474, New 
Orleans, LA 70184, 504-482-3017. 


Mini-Peeper 
Micro Video 
Camera 


Super small, high pd 
fully assembled 8 & W 
CCD TV camera the size 
of an ice cube! Provides excellent pictures in low light (2 lux), or 
use our IR-1 Infra-Red light source to invisibly illuminate an 
entire room on a pitch black night! ch gi the possibilities... 
build it into a smoke detector, walll clock, lamp, , fadio, 
Exact same camera that's in big buck detective catalogues and 
stores. Kit includes: fully assembled CCD camera module, con- 
nectors, interface PC board kit with proper voltage regulation 
and filtering, hook-up details, even a mini microphone for sensi- 
tive sound! Two models available: Wide Angle Lens 3.6mnvi2, 
adjustable focus lens, 92 degree view; Pinhole Lens 5.5mnvi4.5, 
60 degree view. The Pinhole Lens is physically much flatter and 
provides even greater depth of focus. The camera itsel is 1.2° 
square, The Wide Angle Lens is about 1" long, Pinhole Lens 
about 1/2”, interface PC board is 1" x 2° and uses RCA jacks for 
easy hook-up to VCRs, TVs or cable runs. Power required is 9 
to 14 VOC r 150 mA. Resolution: 380 x 350 lines. Instruction 
manual contains ideas on mounting and disguising the Mini- 
with info on adding one of our TV Transmitter kits 
(such as the MTV-7 unit below) for wireless transmission! 
MP-1, Wide Angle Lens CCD TV Camera Outfit 


MP-1PH, Pin-Hole Lens CCD TV Camera Outfit 


MicroStation 
Synthesized 
UHF TV 
Transmitter 


Now you can be in the same league as James Bond. This 
transmitter is so small that it can fit into a pack of cigarettes - 
even including a CCD TV camera and battery! Model airplane 
enthusiasts put the MTV-7A into airplanes for a dynamite view 
trom the cockpit, and the MTV-7A is the transmitter of choice for 
balloon launches, Transmitter features synthesized, crystal con- 
trolled operation tor drift-tree transmission of both audio and 
video on your choice of frequencies; Standard UHF TV Channel 
52 (which should only be used outside of the USA to avoid vio- 
lating FCC rules), and 439.25 MHz or 911.25 MHz which are in 
the amateur ham bands. The 439.25 MHz unit has the nifty 
advantage of being able to be received on a regular ‘cable- 
teady’ TV set tuned to Cable channel 68, or use our ATV-74 
converter and receive it on regular TV channel 3. The 911.25 
MHz unit is suited for applications where reception on a regular 
TV is not desired, an ATV-79 must be used for operation. 
MTV-7A's output power is almost 100 mW, so tanemiting range 
is peer much ‘line-of-sight’ which can mean many miles! The 
MTV-7A accepts standard black and white or color video and 
has its own, on-board, sensitive electret micorphone. The MTV- 
7A is available in kit form or fully wired and tested. Since the 
latest in SMT (Surface Mount Technology) is used to provide for 
the smallest possible size, the kit version is recommended for 
experienced builders only. Runs on 12 VDC @ 150 mA and 
includes a regulated power source for a CCD camera. 

MTV-7A, UHF TV Channel 52 Transmitter Kit 

MTV-7AWT, Fully Wired Channel 52 Transmitter 

MTV-7A4, 439.25 MHz TV Transmitter Kit 

MTV-7A4WT, Fully Wired 439.25 MHz Transmitter 

MTV-7A9, 911.25 MHz TV Transmitter Kit 

MTV-7A9WT, Fully Wired 911.25 MHz Transmitter 

ATV-74, 439.25 MHz Converter Kit 

ATV-74WT, Fully Wired 439,25 MHz Converter 

ATV-79, 911.25 MHz Converter Kit 

ATV-79WT, Fully Wired 911.25 MHz Converter 


RAMSEY ELECTRONICS, INC. 


793 Canning Parkway 
Victor, NY 14564 


Order Toll-free: 1-800-446-2295 


Sorry, no tech info or order status at this number 


Technical Info, Order Status 
Call Factory direct: (716) 924-4560 
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ORDERING INFO: Satistacton Guaranteed. Examine for 10 days, if not 
pleased, retum in original form for refund. Add $4.95 for shipping, han- 

dling and insurance. Orders under $20, add $3.00. NY residents add 7% 
Sales tax. Sorry, no CODs. Foreign orders, add 20% for surface mail or 

use credit card and specify shipping method. 
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by Karl Lunt 


Build the Marble Maze-Runner 


' | month’s machine rolls a marble through 
| |a tabletop cardboard maze, and can 

_|serve as the starting point for kinetic 

¥ | sculpture or other robotic art. 

— The MENSA organization asked some of 
us from the Seattle Robotics Society to give an 
informal talk on hobby robotics. This seemed like a 
good reason to build another ‘bot, so | started 
sketching ideas for my newest creation. Rather than 
build another wheeled platform, | set out to design a 
tabletop unit that could do “something cool.” 
Gradually, the disorganized wishlist sorted itself out, 
and | determined to build a robotic platform that 
could tilt a platform in two degrees of freedom, so as 
to move a marble through a small maze. 

Having decided on the problem | wanted to 
solve, | then began sketching out possible solutions. 
| figured | could build this easily, using a 68hc11 
BOTBoard and a couple of 
unmodified Futaba S-148 
hobby R/C servos. Longtime 
readers of this column are no 
doubt familiar with how | hook 
these components together, 
and past columns are filled 
with info on using them. 

My first attempt at the 
maze robot involved a 
platform resting on four 2” 
legs, each leg fastened to one 
corner of the platform. Each 
leg would be hooked to a 
clevis, in turn, hooked to the 
control horn of a servo motor. 
In theory, each servo motor 
could then raise or lower its 
corner of the platform. With 
coordinated movements of 


platform in any direction. 

Unfortunately, this scheme 
proved unworkable for me. | did not 
have the necessary in-line ball joint 
needed to mount each leg onto a 
corner of the platform. Unless these 
joints can pivot through 360 
degrees, the table isn’t free to tilt. 
And while such items undoubtedly 
exist, | couldn't find anything 
suitable in my price range. 

So | took the easier course and 
rethought my design. This time, | 
came up with a pair of servo 
motors, fastened together to form a 
powered joint with two degrees of 
freedom. The body of the upper 
servo is firmly fastened to the 
control horn of the lower motor. 
This lets the lower servo swing its 
partner from side to side. | then 
fastened a shelf, made of thin Sintra 
shaped into an L-bracket, to the upper servo's 
control horn. This arrangement lets me roll and 
pitch the shelf in any direction. See the 
accompanying diagrams. 

As you can see, the mechanism is quite simple, 
and can be extended by adding extra servos for 
more degrees of freedom. Note, however, that 
actually putting these together can get a little tricky. 
First of all, hook each servo you intend to use to 
some type of test rig, such as a BOTBoard with 
suitable software, and verify that the motor actually 
works. Also verify that the motor will give you at 
78 February 1997/Nuts & Volts Magazine 
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FASTENING THE SHELF BRACKET 


TO A CONTROL HORN 


NOTE: Be sure to insert the control horn 
screw inside the control horn body BEFORE 
fastening bracket onto the contro] horn! 


least 90 degrees of motion. Most will, but sometimes 
a clunker sneaks through QA, and you're better off 
finding it now. Once you bolt this rig together, you 
won't want to take it apart again! 

Next, fashion the L-bracket shelf from some 
light, sturdy material. | found some 1/8” Sintra scrap 
at the local plastics store, already formed in the 
necessary right angle; a piece eight inches long 
worked for me. You could also use very light 
aluminum or ABS. Note that you must leave 
clearance between the underside of the shelf and the 
top of the upper servo when the assembly is put 
together. Therefore, you will need a flange at least 2” 
wide where you can attach the servo’s control horn. 

Cut this L-bracket material as shown, then drill 


—e 


Fasten control horn to flange 


with foam tape and hot glue Ey 


Large round servo control hom 


L~-bracket shelf, fastened to upper servo y 


2 
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mounting upper servo! 


Servo motors (2 places) 


a 1/8” hole where you will put the center of the 
servo's control horn. Next, take a spare control horn 
and align its center hole with the hole you just 
drilled. Select three evenly-spaced holes on the 
perimeter of the control horn and mark through 
these holes onto the L-bracket material. Drill these 
marked holes, using a 3/16” drill bit. 

Now you should be ready to mount the shelf to 
the control horn. Note you must FIRST insert the 
control horn’s mounting screw into the bore of the 
horn! With the screw in place, use double-sided 
foam tape to stick the control horn to the shelf. Take 


L-bracket of Sintra or 
aluminum (2" flanges minimum) 
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Screws to hold flange to 
control hom (3 places) 


Hole drilled to align with center 
of control horn, for fastening assembly 
to a scrvo motor. { 


Da ne es es css ccm ses mn cre ees ea en ee ee ede ee 


Use foam tape and hot glue to fasten 
upper servo to control horn of lower servo. 


NOTE: Bolt control horn to lower servo BEFORE 


DIAGRAM FOR ASSEMBLING TWO-SERVO 
Mn cess OSES 


care to align the three screw holes in the shelf’s 
flange with the selected holes in the control horn. 
Run three small sheet metal screws, shipped with 
the servo hardware package, through the holes in 
the shelf flange and into the control horn. Use heavy 
nippers or horseshoe nail clippers to cut off the 
protruding ends of the screws. 

Temporarily fit the shelf and control horn to a 
servo to verify alignment. You should be able to 
move the shelf through at least 90 degrees without 
hitting any part of the servo’s case. If the mounting 
ears on the servo case interfere, just cut them off 
with heavy wire cutters, then sand or file the case 
smooth. After you are satisfied with the alignment, 
heat up the hot glue gun and run a bead of glue 
around the perimeter of the 
i control horn to solidly fasten it 
i to the shelf flange. 

i Next up, you need to fasten 

the upper servo to the control 
1 horn for the lower servo. In 
! this case, you must first bolt 
I the control horn to the lower 
I servo before proceeding. Put a 
! couple of strips of foam tape 
I on the control horn surface, 
I then lightly press the upper 
I servo to the tape to check 
I alignment. With the shelf 
I fastened to the upper servo, 
1 you should be able to roll and 
1 pitch the shelf flange through 
360 degrees without 
I interference. If necessary, you 
can also cut the mounting 
ears Off of the lower servo. 

When you are satisfied with the 
performance, firmly press the upper 
servo into place, then run a bead of 
hot glue around the perimeter of 
the lower servo’s control horn. 
When cool, this glue will bond the 
assembly into a single powered 
joint with two degrees of freedom. 
You should be able to hook these 
two servos to a BOTBoard and 
move the platform as needed. 

Next up, you have to mount the 
lower servo to some type of base. | 
used a base made from a sheet of 
1/4” white Sintra, cut to 11” by 11”. 
The dimensions were intentional; | 
wanted the whole unit to sit 
comfortably in an empty Xerox 
paper box, making it easy to 
transport. | placed the two-servo 
assembly on the base so the L- 
bracket’s pivot point sat at the 
base’s center. | then marked two dots on the base, 
one on either side of the lower servo at the center of 
the longer side. After drilling two 1/8” holes at these 
dots, | used foam tape to stick the lower servo in 
place, ran a nylon wire tie through the holes, and 
cinched it down to clamp the motor. A bead of hot 
glue around the servo at the base finished the 
mounting. 

With the mechanical mounting complete, | was 
able to grasp the upper shelf of the L-bracket and 
slowly move the bracket right, left, forward, and 
backward from stop to stop on both servos. Be sure 
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that all mechanical connections are 
firm and solid, since any slop will cause 
the maze platform to wobble during 
use. Note that some slop is inherent, 
due to the design of the servo motors. 
You can expect a few degrees of play 
around both servo shafts. But do what 
you can to make all the other 
mechanical connections solid. 

Next up, | added the electronics. 
This consisted of a 68hc11 BOTBoard 
loaded with a 68hc811e2 
microcontroller (MCU) and two battery 
packs. The larger pack holds four C- 
cells, used to provide power for the two 
servo motors. The four AA-cells in the 
smaller pack run the MCU. 

You almost have to use two 
supplies for this machine, since the 
servos will draw so much current as 
they change position that the voltage 
will sag below the MCU’s reset 
threshold, resetting the processor. 

Mounting the electronics took 
nothing more than some foam tape on 
the underside of the battery packs and 
a dab of hot glue at each corner of the 
BOTBoard. | also wired two SPST 
switches, one in series with each 
battery pack, so | could control the 
voltage from either pack individually. 
This came in very handy when | was 
testing the software, since | didn’t want 
the maze whipping back and forth 
during my trials. 

Everything mechanical was done now except 
the fun part; designing a maze to run a marble 
through. | started by cutting a piece of 1/4” gator 
board to a 10” by 10” square. Gator board is a 
tough, plastic-coated version of foam-core, 
sometimes available at art and industrial art stores. 
You could probably substitute heavy corrugated 
cardboard as well. | decided against Sintra for 
weight reasons; | wanted to keep the mass at the 
end of the servo’s arm as small as possible. 

| then doodled around on a piece of quadrile 
paper, trying different maze arrangements. | only 
used segment lengths that were multiples of 1”, to 
make the final construction as easy as possible. 
After a few trials, | came up with the maze layout 
shown here. When I was satisfied with the layout, it 
was time to build it up. 

Since the gator board had a white surface, | 
hunted up some white 1/16” cardboard, similar to 
shirt cardboard. Using an X-acto knife, | cut out 
many 1” wide strips of this cardboard. | then cut 
these into an assortment of shorter strips, in 1”, 2”, 
3”, and 4” lengths. | also cut a few 5” and 6” lengths, 
as well. 

| began the maze construction by building a 1”- 
high wall completely around the outside of the maze 
base. | held this in place with masking tape on the 
lower outside edge and a bead of hot glue on the 
lower inside edge. | also used hot glue on the four 
inner corners. 

Working from my layout page, | then started at 
one corner of the maze base and carefully placed 
each maze wall. A quick dab of hot glue at the seam 
between wall and floor held the wall in place. 

Since every wall touches at least one other wall 
at a right angle, | ran a bead of hot glue along that 
vertical edge, providing more support. After the glue 
cooled, | was ready to fasten my maze to the top 
shelf on the L-bracket. Just a couple of pieces of 
foam tape and the project was nearly complete; | 
only needed a little bit of software. 
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The maze software 


| envisioned this project as an_ interactive 
design, one in which a user could try to guide the 
marble through the maze. | also wanted the robot to 
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LAYOUT OF MARBLE MAZE 


be able to run the marble itself, to show how easy 
the task is. Finally, the software had to support a 
means of leveling the platform. | could have tried 
shimming the base every time | set up the maze, but 
that's kind of lame. Using the software to adjust the 
resting position offered a more elegant solution. 

All of the above features require some type of 
control for the human to use, and | had a lot of 
options available. | could have used some slide 
switches to select what mode to use (adjust, robot 
play, or human play), two frob knobs for tweaking 
the maze’s pitch and roll during leveling, and a 
joystick for actually controlling the maze. 

But a little luck came my way at exactly this 
point in the design. VETCO, a local surplus store, 
set out a box of small, single-board RS-232 
terminals. Each handheld terminal sported a two- 
line-by-24-character LCD display, and a 12-key 
keypad that included all 10 digits, an Enter key, and 
(oddly enough) a blue wheelchair symbol. The price 
was right, at under $20.00, so | snapped one up. 

When | got it home, | removed the backlighting, 
which really sucked the juice, and | shorted out the 
voltage regulator. This left me with a terminal that 
only needed +5 VDC to run. | then wired a four- 
conductor cable so | could hook the terminal to my 
BOTBoard. | tapped into the receive and transmit 
signals on the MCU side of the terminal's RS-232 
level shifter, so both signals were logic-level as 
needed by the BOTBoard. 

This terminal added some real capabilities. Now 
| could have the robot software report its pitch and 
roll settings, so | could trim the maze quickly. | could 
even build in some simple menuing, allowing me to 
switch between the three different modes with a 
single keypress. 

The final software breaks down into three major 
components, with the active component selected by 
the operator through a menu system. The first 
element, dubbed GAME, lets the operator control 
the position of the platform using the major nine 
keys on the keypad. Thus, the five-key centers the 
maze, while the two-key pitches the maze 
platform forward, and the nine-key simultaneously 
pitches it backward and rolls it right. 

The second element, which | call PLAY, 
causes the robot to execute a fixed series of 
pitches and rolls, moving the marble on a preset 
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course through the maze. This sequence 
assumes that the marble is already in the 
starting position at the upper-left corner of 
the maze. Since the robot has no sensors 
for feedback, this element is a simple 
open-loop set of commands. 

Finally, the third element (ADJ) lets me 
adjust the initial position of the maze 
platform, using the main nine keys as 
described in GAME above. Each press of 
one of the eight outer keys tilts the maze 
slightly in that direction; pressing the five- 
key returns the maze to the currently 
defined center position, so | can start over 
if | choose. Once | have the maze 
centered, | can press the zero-key to lock 
in the position as the new center position. 
This adjustment is written to RAM and 
stays in place so long as the MCU has 
power, 

| began the software by building the 
ADJ element, so | could determine the 
servo values to use to center the maze on 
my work table. These two servo values 
became the starting position following 
power-up. With ADJ running, | then added 
the menuing system so | could toggle 
between ADJ and GAME, which was the 
next step. 

The GAME element let me actually try 
running the marble myself, and | spent 
about half an hour in “research.” Though 
the maze is pretty simple on paper, 
getting the timing and motions down 
proved quite a challenge. 

Using the GAME element, | mapped out the 
series of moves needed to run the marble from its 
starting position to the end. The move sequence 
involved time duration, as well as pitch and roll 
instructions. For each move, the robot had to tilt the 
platform, then wait long enough for the marble to 
respond. It only took a few minutes to build up a 
table of tilt instructions and durations, using the 
keypad to provide steering. These instructions 
formed the core to the final element, PLAY. 

Next, | converted my list of moves into a data 
table and added a subroutine that would step 
through the table, first doing the required tilt motion, 
then waiting the prescribed delay. When the code 
was finished, | could use the keypad to select PLAY, 
then watch my robot move the marble completely 
through the maze on its own. 

Needless to say, this robot was a hit at the 
Mensa gathering, and the guys at the Seattle 
Robotics Society got a kick out of it as well. Randy 
Sargent, one of the Newton Labs team that has been 
making such a splash in the world-wide robotics 
contests recently, got all excited about hanging a 
camera over the maze, then having a robot run the 
maze on its own, without a table of instructions. 
Sounds really cool, and I'll keep you posted if the 
team finishes the project. 

For now, I've got a cool show-bot that is both 
interactive and entertaining. You can put one 
together in a weekend or so, using little more than a 
BOTBoard, a couple of servos, cardboard, and hot 
glue. I'll move the code to my web site so you can 
build from it. You won't have the small terminal like 
| did, but you could hook the maze robot to your PC 
and use the PC’s keyboard instead. Or you could 
rewrite the software to use switches and joysticks. 
Regardless of your approach, I’m sure you'll have a 
blast with this machine. NV 
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bench, | often just let the receiver give airways uncrowded, though, I'll try it tribution method. connector of some kind. 

me some band chatter as | work. In “barefoot” (no amp) first, then kick in | The main run goes to the power Still, the set-up has worked fine for 
general, | spend about two to three the amp. There are some improve |} amp, where it splits off to the trans- over a year, despite the fact that it took 
hours listening, with much less talking. ments I'd like to make to the system. | ceiver and accessories. A load center {|} me two decades to get plugged into 
It’s hard to figure out how much talking For instance, I'd like to shorten some box with a half-dozen Square-D QO jj the sun! | hope it doesn’t take you as 
| do, perhaps five percent on a busy of the wire runs (battery to control box, breakers would make it easier to split long to get up to speed. When you do, 
afternoon. | usually have the linear for example), as wire loses really add out feeds and switch things off sepa- | know you'll find it as big a kick as 
amplifier on. up in a low-voltage system like this. rately. And | should replace the ciga- making that Asian contact. 


If the signal is very strong and the And | should work on a better DC dis- 


rette lighter outlets with a UL-approved Take care, and goodnight. NV 
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Figure 3. “Here’s a wiring diagram of my solar-powered radio room. There are some improvements I'd like to make to the system, 
but it works fine just as it stands.” — Jim Tolson 
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CABLE VIEWERS .. .get back to your BASIC Cable Needs 
Call 1-800-577-8775 


For information regarding all of your BASIC cable needs. 


5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT 
PRICE 

EFFICIENT SALES AND SERVICE 

WE SPECIALIZE IN 5, 10 LOT PRICING 

ALL FUNCTIONS (COMPATIBLE WITH ALL MAJOR BRANDS) 
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ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING 
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BAS IC 
We handle NEW equipment ONLY - Don't trust last years OBSOLETE and UNSOLD stock! 

ELECTRICAL COMPETITIVE PRICING — DEALERS WELCOME 

SUPPLY & 

WARE heal OUS : N G it is not the intent of B.E.S.W. to defraud any gh neg anedlen nip saerlanetcan & any company or individual in doing the same. 

CORPORATION P.O. BOX 8180 - BARTLETT, IL 60103-8180 - 847-584-2099 
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CABLE TV cont. 


TOCOM 5503 VIP genuine unmodified, guar- 
anteed to lite up and pass video $60/10 lot. A 
units available $18. Zenith 1082, 1000 field 
pulls, genuine unmodified $22, 6 lot. Jerrold 
DP5 genuine unmodified $50. Jerrold 
DRZP3, 3A ID IN, genuine unmodified, $22. 
Visa, MasterCard. 1-800-500-9825. Oak RTC 
56 genuine unmodified $25. Apex 
Electronics, 1543A Sheridan Rd., Kenosha, 
WI 53140. 


NOTCH FILTERS 110, 108.5, 106.5, 97.5 
75dB deep notch. $19.95 ea., 1-5 qty. $14.95 
ea., 6-10 qty. $10.95 ea., 11-20 qty. $8.95 
ea., 21 or more qty. Call 24 hr. order and 
information hot line 516-389-3536. 


SIGMA 3D/2000 converter kit. Gets all chan- 
nels. $175. Fax name, address, city, state, 
zip, phone to 808-955-3959. Fully guaran- 
teed. 


$ WANTED $§: Cash for genuine, unmodified 
PV5, PV7, R2/V5, and DBB converters. 512- 
854-8989 evenings. 


SUPER TRAP. 1,000 times more powerful 
than a FM trap! Exclusive multi-pole design. 
$29.95 + $3 S&H. VISA/MC/AMEX. Free cat- 
alog. ELECTROMAN, Box 24474, New 
Orleans, LA 70184. 504-482-3017. 


EQUIPMENT FOR ALL of your cable TV 
needs. All popular makes and models. 
Newest up-to-date items. Best prices. 717- 
462-4657. 


CABLE CONVERTERS. We should have the 
equipment you need. Warranty. Houston, TX. 
713-691-4610. 


WANTED: RAW CABLE CONVERTER 
BOXES. CALL 1-800-899-5000. 


DEALERS! WELCOME. All makes & models 
available. Call Marco for best deal. 718-358- 
6237. 


SELLING UNMODIFIED cable equipment, 
boxes, and converter. For all software needs 
call 909-941-4858. 


EVERYTHING YOU NEED FOR CABLE! 1- 
800-663-8530. FORMERLY 1-800-MODULE- 


UNBELIEVABLE PRICES. We carry a full 
line of cable tools and equipment for all your 
cable needs. Also a wide variety of electronic 
parts & accessories, tools, diagrams, convert- 
ers, step-by-step instructions, and full tech- 
nical support. 9am-7:30pm EST 1-800-562- 
8442. 


SSAVI: SAVVY Scrambling Today. Learn 
the secrets of this popular scrambling 
scheme. $10. VISA/MC/AMEX. Free catalog. 
ELECTROMAN, Box 24474, New Orleans, 
LA 70184. 504-482-3017. 


GENUINE UNMODIFIED: Oak Simas 125, 
Tocs raw 125. Will buy genuine unmodified 
SA 8509 and above and JBB. Call 908-370- 
0160. 


BUILD YOUR own cable descramblers plans 
$12. Visa, MC, Amex, Discover. 972-242- 
7720. 


LET’S MAKE A DEAL. We buy any quantity 
of genuine unmodified Jerrold or SA equip- 
ment. Tel/Fax 818-881-8724. 


ZENITH & Pioneer converter boxes wanted. 
We buy, sell, and trade. Any quantity. Call 
William with your needs. 619-280-5050. 


TAMPER LABELS: Permanent, tamper 
proof, “void" & tamper “seals.” Protect your 
sales and repairs. Small or large quantities. 
Send $1 for sample sheets. D&R Electronics, 
10 Park St., Thomaston, CT 06787. 


WANTED: TEKNIKA 6510 cable converter 
boxes/parts, 415-221-5940. 


WE HAVE what you want. #1 cable distribu- 


SECRET! BUILD CABLE DESCRAMBLERS 
in 7 steps using RADIO SHACK parts. $5. 
=e Box 72-N, Perryopolis, PA 
154 


TORX SECURITY tool set. Required for 
cable converters, games, VCRs, etc. 
Complete 7-piece set. Only $19.95, shipping 
included. To: TDS, PO Box 1652, 
Homosassa Sp., FL 34447. 


ELECTROMAN, YOUR source for video 
products, amplifiers, inverters, & processors. 
Free catalog. ELECTROMAN, Box 24474, 
New Orleans, LA 70184. 504-482-3017. 


WANTED: RAW CABLE CONVERTER 
BOXES. CALL 1-800-899-5000. 


CABLE CONVERTERS. Highest quality 
equipment. Money back guarantee. Houston, 
TX. 713-691-4610. 


FM TRANSMITTERS! 
FUN PROJECTS! 


AND MORE! 


TRACKING TRANSMITTER KIT 
Transmits continuous beep-beep-beep 
ideal for locating lost or stolen items 
Range set to 1 mile 


88-108 MH 
FM RECEIVER 


XMR2000 
$29.95 


®@®Worlds smallest 


FM radio, _ | XSTS00EZ oe 


AES 


XSP 250EZ 


@As small as a 
hearing aid. 
® Weighs less than 
1/4 oz. 
® Digital touch tuning. 
@\deal for use with our 88- 


video input 
connectors. 


@ Other models available. 
Assembled $169.95 


audio. 


TELEPHONE SNOOP KIT 


@ Dial home from anywhere and hearin- @ Uninterrupted coverage of the 800 to 
950 MHz band!. 


@ Works with any 400-5SOMHz scanner. 
@ Gain: 6 GB typical. 
@ Noise figure: ified em 


side your home. 
®@ TouchTone coded for secure operation. 


Tempe AE 


LONG RANGE TRANSMITTER KIT 
Sensitive built in microphone 
Range up to 1 mile 

Satta ght seine available 


, etc 
@ Power cube included. 
@ Uses VHF TV Band. 
@ Transmits video & 


@ Up to 100 foot range. 
E-ZKit $29.95 


2 SA DMT 2000, genuine unmodified, with 
remotes. Make offer. 908-370-0160. 


SAT EQUIPMENT. C-band residential & 
commercial receivers & descramblers. 972- 
242-7720. Visa, MC, Amex, Discover. 


WANTED: GENUINE unmodified Jerrold 

(DP7, BB, CFTs), SA 8600s and below. We 

re make the best offer. Tel/Fax 818-881- 
4. 


FRIENDLY SERVICE guaranteed. We deal 
in all brands of unmodified cable TV convert- 
er boxes. Please call 619-620-5542. 


TELEPHONE/FAX 


ESN READER, no scanner needed, only a 
PC needed and my S/W. Call 770-887-1475. 


CELL PHONE cloning for the guy who has 
(two of) everything. Must have current service 
contract. Motorola, Tandy. For more info, call 
Keith, 512-259-4770. 


WANTED: STROWGER cross-bar telephone 
switches. Selector and/or linefinder units with 
connector banks. Equipment needed for 
telecommunications classes. Please call 757- 
253-5899. 


BEEPER, TWO-WAY radio repairs, modifica- 
tions, duplications, all models, test equip- 
Hesiss Call TJ 718-341-1849, Fax 718-978- 
46 


BLUE BOOK PHONE REPAIR. Fix 500+ 
models; American Oak to Western Electric: 
answer machines, cordless, wired phones. 
$25. KEN’S, 2825 Lake, Kalamazoo, MI 
49001. 616-345-4609. 


TOLL FREE ORDERLINE: 1-800-336-7389 


LSCTIRONUG 


TECH SUPPORT NUMBER: 


FAX LINE: 1-602-731-4748 


1-602-829-0755 


XANDI ELECTRONICS, INC. 
YOUR MANUFACTURER OF HIGH QUALITY KITS! 


CRYSTAL TRANSMITTER KITS 


@ Ultra-miniature surface mount construction. 


@€E-Z kit approach makes assembly a snap. 


@ Miniature battery and holder will mount 
directly to the circuit board. 


® Transmit to any scanner type receiver 


XTL1000 
TRANSMITTER KIT 


Range up to 1/2 mile 


oan 100C 
$21.95 


om 


XTR 100C EF 1000 


eases 


XXE-1000 
as a kit $39.95 
assembled $49.95 


Use it to test radar detectors in other cars 
from your own vehicle! 10.450 t0 10.550 GHz 
hand held transmitter. Extra high output level. 
Includes an input connector for keyed ama- 
teur band operation. 


radio. 


WE ACCEPT CHECK, VISA, MC, MO, COD 
SHIPPING & HANDLING EXTRA 


Write in 88 on Reader Service Card. 


Sensitive built in microphone 


Custom arin a available \ 


@ Subject need not be present. Works he 
with voices from recordings, TV or @ Output level circuit with test points for 


@ Has built-in microphone. 
na tou use eth ae Hea 


@ Covers 1 to 2,000MHz. 
@ Uses new Microwave 


Integrated Circuit amplifier. 


sensitivity. 
@ Audio jack for privacy ear phone. 
Sn IO eT AE CONOR OO SEE 
that increases from a low pitched [ 
rondo ahich pached equeel ae he si. 
nal strength increases. 


XST 500 Voice transmitter. Range 5 beds 

mile. Supersensitive mic. Uses 9 volt battery. 
Uses surface mount components. 

XWB 1000 Voice transmitter. Range up to 
1/2 mile. Includes mic and battery on circuit 
board. Uses surface mount components. 

XFM 100 Voice transmitter. Range up to 1 
mile. 9 v battery and leaded components. 
XSP 250 Super-miniature telephone 
transmitter. Range 1/4 mile. Powered by 
phone line. Uses surface mount component. | 
XTR 100 Tracking transmitter. Range up to 

1 mile. Uses 9 volt battery. Transmits a BEEP | 


- BEEP - BEEP tone 


XTT 100 Telephone transmitter. Range up 
fo 1 mile. Uses 9 von battery. 


PHONE VOICE CHANGER KIT 


16 levels of digital voice changing. Sound 
tougher, older or younger, female or male. 


. Connects , 
between handset and 
phone. Note: will not work 
with cordless or cellular 
type telephones. 


88-108 MHz ~ 
TRANSMITTER KIT : 
@ See at a glance if your being lied to! @ Separate level control for both left 


and right channels. 


quick and easy tuning. 
@ Transmit from any stereo audio source 
to most any FM stereo receiver. ' 


SEND MAIL ORDERS TO: 
XANDi ELECTRONICS, INC. 
BOX 25647 

TEMPE, AZ 85285-5647 
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SE HABLAN ESPANOL 


Please have the make and 
model number of your 
current cable box so that 
we could give you the best 
available systems in your 
area. 


ePERSONALIZED ASSISTANCE» 
eCOMPETITIVE PRICINGe 


CATV 1 PC. SYSTEMS 


All orders leave NOVA 5600 $235.00 

| has | : shh « NOVA 5700 $225.00 
same day or shipping NOVA 5800 $225.00 
is on us. NOVA 5750 $320.00 

Also new Maestro $300.00 


Call for your All stock is new and 
complete cable also comes with step- 


by-step hook-up sheet. 
FILTERS 


TOLL FREE ORDER LINE CHANNELS #2 THRU #23 $20.00 
1-800-361-4586 CONVERTERS: (PARENTAL LOCKOUT) 


8 * PANASONIC: $89.00 
¢ NO ILLINOIS SALES: Nova CENTURY: fish 
TECHNICAL HELP: 1-630-889-0281 VIEWSTAR: $79.00 
REMOTES: $20.00 

REMOTE A/B SWITCH: $35.00 

PATCH CORDS: $1.25 

FILTERS: $20.00 

TV 86: $75.00 


accessory needs. 


30 DAY MONEY BACK GUARANTEE 


1 YEAR WARRANTY 
Prices subject to change without notice! 


P.O. BOX 1494 
ADDISON, IL 60101 
INFO 1-630-889-0281 
FAX 1-630-889-0283 
HOURS: Mon. thru Fri. 9-6, Sat. 10-2 


Roger's Systems Specialist 
800-366-0579 


“We Have Great Connections 


33 


Internet Catalog Online! http://www.rogerssystems.com 


Cables * Connectors * Accessories 
Computer ° Telecommunications . Network | » Audio » Video 


Keyboard-Monitor-Mouse | Mini Stereo Extension 2 Computiis to 1 Parallel Printer 
Manual Data Switch Boxes 6ft. 3.5 mm male-female Manual/Auto Switch » Easy to install and operate 
All DB25 female connections 


H.Q., Metal Case, Gold Plated Contacts 
Type of Connectors Pan, Type Part# #AC-559 
High Density 15 #DS-HD2 { $4.9 nach 
5 pin Keyboard a #DS-SDIN-2 cl 


5 pin Keyboard NSC  - #DS-SDIN-4 | ia ii 
VGA Monitor & 5 pin Keyboard AB #DS-HD2-5 - | —— 
VGA Monitor & 5 pin Keyboard ABIC/D #DS-HD4-5 . SCSI Cable | 
VGA Monitor & 6 pin Mini Keyboard AB #DS-HD2-6 7 

VGA Monitor & 6 pin Mini Keyboard ABIC/D #DS-HD4-6 
VGA Monitor, 5 pin Keyboard & DB9 Serial Port #DS-HD2-59 
VGA Monitor, 5 pin Keyboard & DB9 Serial Port AB #DS-HD4-59 

“Many Styles of Switches Available-Please Call 


- Centronics Adaptors _ 42v pe Fan 
DB25 male to 36 pin female Centronics 3 1/8" x 1" Ball Bearing type 
#CA-180 | Salou 
$7400 , 
1% cach 20/$2.60 each 50/62.30 
Close Out! Sas | #CC-PR6-BIMIN 


SCSI Cable $00 
—_— — IBM or MAC Controller to devise each 
120 Gooseneck Microphone - Parallel Port DB25 to 50 pin Centronics male to male Any Quantity 
Condenser style 3.5mm, Stereo plug DB25 Female to 26 pin socket IDC Blow Out! 
Fits any sound card or voice modem - 


Computer Power Cord 
standard 6' power cable for 
computer, printer and faxes 

#TM-MIC-3 Ss) a 


$42 nach #CN-702 §.50 each 3 foot $22 oach 
3/$10.00 | Blow Out! Close Out! 


SCSI 1 to SCSI 1 Cable AT Modem Cable 10' Bi-Directional S-Video Cable 
50 pin Centronics male to male DB25 male to DB9 Female Printer cable 4ft cable re"! 


Conkorics | Oxygen-Free wire ae 
se ne 4 pin mini Computer Power Genter 


mans Z K- male to male 
{== I SS Five outlet-Surge Protected 
@=9=9 | SS Phone/Fax/Modem 
== “3 3 M.0.V. protection model 
.  ie—2—al EMI /RFI filters 
#CC-676-E Close out S ata listed 
6 foot *2? each 9 foot #CC-906 $152 each $ Computer beige color 
Close Out! 20181.00 each #CC-PRI-1284°T0™eacn ayc.735-4 rE agginnney 
eas | : gi esi $4.00 nach | eS #TM-201 
Heat Sink with Fan - New Low Price! DB25 Null Modem Adaptor 50/$.75 $2.2 «ach 5/$19.50each 
Easy power hook-up! Works with ZIF Socket. Clips to Chip. | for serial printer and plotters a | 
* male to female 3.6 Volt 60 mAh Nickel-Metal Hydride Battery 
ihe SS pe Replacement for Motherboards 
#TM-FAN-2 486 CPU each = #CA-134 MFG. By Varta 
: D et - HH 
#TM-FAN-90 Pentium CPU, 75-150MHz *6% each [OC td $2200 nach Say gers “ 
Set Bowring lite leile 20/S1.60 s0/$1.40 pony 


805-288-2288 Remember, We Have Great Connections. For You! Fax 805-288-2293 
$10.00 minimum order required * Add $4.50 shipping for pre-paid orders 


Some Items limited to California residents add 8.25% tax * eMail Sales@RogersSystems.com are — 
stock on hand. Call for quantity discounts * No out of state checks accepted * Most orders shipped same day representations only. 
; 21021-504 Soledad Canyon Road, Santa Clarita, CA 91351 — 
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QUESTIONS 


At a local flea market | picked up a 
Simpson 260, series 5P multimeter. | 
need to know what type of batteries 
power this unit. There is no owner's 
manual with this unit, nor are there any 
labels on the inside to tell the battery 
types used. 
2971 Leroy Heck 

N8UEV 


| have an HP Laser printer 
#2686A and it just has a serials look- 
ing port, there is no parallel port and it 
won't work on the parallel port on my 
PC. It was used in an large office envi- 
ronment. Could some one have infor- 
mation on this and forward it to me. 
Also | need a driver for this. 
2972 Len Vereb 
Wenatchee, WA 
jlvereb@juno.com 


Since | no longer subscribe to a 
Caller ID service, but still have the dis- 
play box, | was wondering if it could be 
converted into a TouchGrabber/ DTMF 
Touch Tone Reader that could be used 
in conjunction with a scanner. (Without 
too much trouble hopefully.) Does any- 
one have information, solutions, or 
schematics in this area? 

Also, | was wondering how | might 
locate the detector in an FM receiver 
so an SCA detector could be installed. 
2973 Jerry Leonard 

Edwardsville, IL 


How much laser power is required 
to cut soft woods such as balsa/bass 
wood 1/4" thick? 

2974 Stuart B. Wahlberg 
Blythe, CA 


Can someone describe a power 
supply which will allow common tele- 
phones to be used as intercoms using 
two-wire cable? Power for both the 
speaking circuit and the ringer is need- 
ed. 
2975 Tom Weikel 


Goldenrod, FL 


We would like to record tempera- 
ture of water in a flooded mine shaft at 
Hurley, WI. It is vertical +3,600 feet 
deep. The water temperature ranges 
from 52°F at top to BO°F at bottom. 
We need a reasonably priced device to 
check the temperature every 100 feet. 
Can someone out there design one for 
us? 
2976 John Ringle 
Tech Research Lab 

Harshaw, WI 
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Questions & Anewers 


ANSWERS 


ANSWER TO #1974 - JAN. 1997 

The easiest way to control the 
speed on your generator is with the 
help of a sensing circuit and throttle 
control solenoid. You can fabricate a 
sensing circuit with about 10 to 15 
windings of lacquered 12-gauge wire 
looped around a metal bar (1/4" diam- 
eter) and a glass reed switch glued (sil- 
icone) to the windings. 

All of the generator’s AC power 
goes through this winding assembly 
and over to the outlet to deliver the 
voltage to the accessory you're trying 
to run. When there is no load going 
through these windings, there is no 
magnetic field produced because the 
Circuit is open, and thus the reed 
switch is off. When a load is connected 
to the AC receptacle, all of that load 
goes through the windings producing a 
small electromagnetic field capable of 
pulling the reed switch together and 
this, in turn, is the contro! circuit for 
your throttle solenoid. The reed switch 
powers the solenoid, which pulls the 
throttle to the “on" position, which has 
been predetermined by you and is 
adjustable when the load has been 
removed. The magnetic field collapses, 
the reed switch shuts off, the solenoid 
fails, and the throttle returns to idle. 
The wire size of the windings must be 
the same size or larger as those used 
to feed the receptacle. 


\ et Plug 


Chris Smith 
Bieber, CA 


ANSWER TO #1978 - JAN. 1997 

The “Power OK" signal is an output 
from the PC supply that is used by the 
motherboard to indicate that the +5 
VDC output is stable and ready to be 
used. It must be held at a logic low 
state for at least 100 mS after the 
supply’s +5 VDC output is stable. 
When the +5 is ready, the signal goes 
to a logic high state (some supplies 
require an external pull-up resistor, 
courtesy of the motherboard). For best 
results, limit the active low state to two 
seconds or less (to keep reset time to 
a minimum). 

The Power OK signal is used by 
the motherboard to hold the proces- 
sor reset until the supply voltage is sta- 
ble. This is especially important during 
the start-up times of the supply, since 


the supply may take several hundred 
milliseconds to obtain a clean (regulat- 
ed) output. If the processor was 
allowed to start too early, unreliable 
boot-up is possible, as well as CMOS 
RAM corruption. 

You can simulate the signal using 
any typical microprocessor reset cir- 
cuit. For the ultimate design, consult 
the MAXIM data book for one of their 
many custom reset ICs. 

You may also connect a pushbut- 
ton switch from this signal to ground 
(logic ground) to provide a nice exter- 
nal reset button on PCs that have 
none. 

Thomas E. Black 
Folsom, CA 


ANSWER TO #1975 - JAN. 1997 

The time signal sent by WVW/V 5, 
10, 15, and 20 MHz contains a 100 
Hz subcarrier encoded with a BCD 
(binary coded decimal) representation 
of the year, Julian date, hour, minute, 
and several other bits of technical data 
(Daylight Savings Time, UT1 correction 
value, etc.). 

This data is also sent by the low- 
frequency station WWVB_ which 
broadcasts on 6O KHz. This latter fre- 
quency is not subject to the propaga- 
tion vagarities of the HF channels. The 
WWVB transmitter is now being 
upgraded in power by a factor of four. 
Consequently, it should soon be easily 
receivable all over the continental US. 
This is expected to spark sale of, for 
example, watches and VCRs which set 
themselves to the correct time auto- 
matically. 

The format of the WWV/WWVB 
data is described in NIST Special 
Publication 432, it is a slight modifica- 
tion of the standard IRIG-B format 
used by laboratory equipment. You can 
write to NIST at Boulder CO, 80303- 
3328, however, NIST SP 432 is also 
available on-line at: http://www.bidr- 
doc.gov/timefreq/ pubs/sp432 

This contains both text and graph- 
ical descriptions of the BCD Time 
Format. 

A simple decoder could be built 
from a low-pass filter a 567 tone 
decoder tuned to the 100 Hz data sig- 
nal, and a BASIC Stamp microproces- 
sor to do the data conversion — hook 
this to an LCD display using one of 
Scott Edwards LCD Backpacks and 
there's your clock! 

G. R. Scott 
Alexandria, VA 


ANSWER TO #1972 - JAN. 1997 

The reader is on the right track for 
satellite weather reception, however, a 
conventional (C-band) satellite receiver 


son submits the same 
vrei ru Se apa ea cian 


tion. i 
. thease ener cee one per- 
solution, the: 


answer. : 
issue t appeared in are printed above 
the answer. 


‘TO BE CONSIDERED FOR PUBLICATION — 
4 — should relate Hoon: or more. 


eateries: 3) Problem Solving 
2 Electronic Theary Ee eee 


s ‘No questions will be accepted that offer 


ERE SS SR ONS, 


G Be brief but include all pertinent infor- 
mation. If no one knows what you're ask- 
ing, you won't get any response fand we 
‘probaliy won't grit & ether) 

* Write legibly (or type). ifwe can't read it, 


is not the final piece of equipment he 
needs. A low-cost home satellite recep- 
tion system usually consists of a 1691 
MHz antenna (typically a small dish or 
a Yagi of some type), a preamplifier 
mounted at the antenna, a downcon- 
verter, then a modified scanner or ded- 
icated satellite weather receiver. (The 
scanner modification is to enable 
reception of the wideband satellite sig- 
nal.) You will frequently see the down- 
converter output set at 137 MHz. This 
is to enable use of the same receiver, 
without a different antenna, to receive 
images from low-orbiting weather 


The NiCd Lady - N6WPA 


Losing your source of power? 
Difficulty finding that replacement pack? 
Have your old case refitted with NEW cells and $ave! 


*Handhelds *LapTops *Commercial Radios *Camcorders 


*Portable Scanners *Test Equipment *Powertools 
*Any Special Application 


NEW replacement packs & Individual cells also available! 
Call for a price list! 


17052 Alameda Drive Perris, Ca 92570 


(909) 789-0830 Fax (909) 789-4895 


"VISA, 


Write in 150 on Reader Service Card. 


PARTS - PARTS - PARTS 


G58 mlz Saw Filters | 100pen,-$240@ | 200 pe=.- $2000 [600 pen - $1,750 | 
| 18 Pin IC Sockets 500 pcs. - $.09@ | 1,000 pes. - $.07@}5,000 pcs. - $.05@ 


| 18VAC, 300mA, Wall 
Transformers (Pertect for Steaith Unts)| 50 pes. - $3.00@ | 100 pcs. - $2.50@ | 250 pcs. - $2.00@ 


4 Mhz Resonators, 3 pins | 100 pcs.-$.50@ | 500 pcs. - $.45@ | 1,000 pcs. - $.41@ 


8 Mhz Crystals, 2 pins 100 pes. - $.50@ | 500 pes. - $.45@ | 1,000 pes. - $.41@ 
24 Mhz Crystals, 2 pins 100 pes. - $.60@ | 500 pcs. - $.55@ | 1,000 pes. -$.49@ 


Micro-Chip Pic-16C54RC 100 pes. - $2.10@ | 250 pcs. - $1.95@ | 500 pcs. - $1.85@ 
Micro-Chip Pic-16CS56RC {100 pcs. - $2.30@ | 250 pcs. - $2.25@/|500 pcs. - $2.15@ 


Call for Larger Quantity Quotes 


Phone: (630) 350-9510 
Fax: (630) 350-9760 
BBS: (630) 350-9761 


Gaps, 


852 Foster Avenue 
Bensenville, Illinois 60106 


E-Mail: sales@capital-elec.com 
Web: http://www.capital-elec.com 


WE ACCEPT 


ae 
= Oo 


Write in 31 on Reader Service Card. 


satellites which broadcast on that fre- 
quency, using the same data format as 
the geosynchronous satellites on 
1691 MHz. 

The audio output from the scanner 
or receiver is typically fed to a comput- 
er to generate the final weather image. 
If the reader thought it was possible to 
display the weather image directly on a 
TV set, that is unfortunately not possi- 
ble. The weather image is sent in a for- 
mat that is quite different from a tele- 
vision video signal, taking many sec- 
onds to build a complete image. 

Universal Radio stocks several 
books on satellite reception (1-800- 
431-3939) as does Grove Enterprises 
1-800-438-8155; of particular inter- 
est may be The Weather Satellite 
Handbook by Ralph Taggert. Another 
resource is the ARAL Satellite 
Experimenter’s Handbook (available 
from several Nuts & Volts advertisers). 
Mr. Taggert has also published numer- 
ous articles on low-cost satellite recep- 
tion — a search for his name in a peri- 
odical index will turn up a lot of satellite 
related articles. 

G. R. Scott 
Alexandria, VA 


ANSWER TO #1971 - JAN. 1997 

A directional antenna may be con- 
structed with a ferrite rod and amplifi- 
er as shown in Figure 1. A ferrite rod 


5/16 inches in diameter and 7 inches 
long was wound with 90 turns which 
gave sufficient inductance (about 300 
uh) to cover the AM band without tun- 
ing and gave good reception well into 
the shortwave band. Experiment with 
whatever loopstick is available, but 
larger is better. 


COMPLETE ON-LINE 
CATALOG & AUCTION - LIST 
YOUR OWN ITEMS. 
www. 
COMP-RECY CLE 


486 CPU’s - 5volt 
486D X2-66 ---- $32 
486D X2-80 ---- $32 


USED SPECIALS 


EGA VIDEO CARDS ---------- $25 
VGA VIDEO CARDS ---------- $22 
16 BIT MEMORY CARDS ----- $30 


386D X-33 MOTHERBDS ——--- $35 
ALL TYPES OF POWER SUPPLIES 
PS2 1.44 FLOPPY DRV --------- $29 
1.2 MEG FLOPPY DRV --------- $10 
MFM CONTROLLERS ---------- $15 
ARCNET CARDS ---------------—- $5 
386SX-25MHZ MBD ------------- $25 


16/4 TOKEN RING CARDS ----- $10 
16 BIT ETHERNET CARDS -—-- $10 
LOTS OF IBM PS2 PARTS 
ALL TYPES COPROCESSORS 
ALL TYPES MEMORY 
ALL TYPES USED HARD DRIVES 
COLORADO 120 MEG TAPE DRV - $25 
ALL TYPES OF EPROMS -—------ CHEAP 
101 AT/XT KEYBOAARDS --------- $10 
12V @2AMP WALL PLUG PWR SUP- $7 
BOX OF 100 ASSORTED CABLES -- $9 
MONOCHROME VIDEO CARDS -—— $5 

40 MEG IDE HARD DRIVES ------ 


REBUILT MONITORS 


MONOCHROME TTL - $39 
RGB COLOR ----------- $55 
EGA COLOR -—----—- $85 


VGA COLOR - FROM $120 


BIOS UPGRADES 


ANY XT ROM - $10 
ANY 286 ROM - $15 
ANY 386 ROM - $20 

ANY 486 ROM - $29 


COMP -RECYCILEI 


4119 LINDBERG RD 

ADDISON , TX. 75244 
PH: 214-774-0366 
FX: 214-774-1161 


Write In 121 on Reader Service Card. 


The MC1590 differential amplifier | to the outside wall of the house with 


may be constructed on a small piece of 
copper-clad circuit board material 
using the copper board for ground con- 
nections. The amplifier should be 
mounted near the ferrite loopstick with 
the coax and power wire leading to the 
radio. No separate ground wire is 
shown since the coax shield will serve 
both purposes. The loopstick and 
amplifier may be slipped into a piece of 
1-3/8 inch PVC with a cap on one end 
and a right angle coupling and pipe on 
the other (Figure 2), 

The vertical pipe may be secured 


9 to 12 VDC 


Coax to receiver 


Loopstick and ampilfier inside PVC pipe 


Se La 


Figure 2. PVC enclosure for loopstick antenna | | 


clamps loose enough to allow the 
antenna to be aimed The wires can 
simply hang out of the bottom of the 
tube without any seal or a little squirt 


Elenco Digital 

Capacitance 

Meter 

* .1PF to 20,000 UF 

* Banana jack and special 
insertion jack included 


model #CM-1555 
49.95 


* DC Volts to S00V 

* AC Volts 500V 

* Res. to 2 Meg Ohm 
* DC Current 200MA 
model #ST1500 


17.95 


Pinhole Camera 

* Requires 1/16" opening size 
© 1-1/4" x 1-1/4" x 5/8" 

* Power 7.5-14VDC n © .8 lux 
* 3.8mm lens included 

* 380 lines resolution 

DC Power Supply 7.50 


model #CVCSOPH .. 
wiaudio & plugs 


Sanyo Realtime Recorder 
*8-24-40hr *4head +350 lines 


ge 
The model DM 9100 meter has a RS 
232C serial inertace. Measured value 
pre tranmitted to the computer via 


Current 20A. Res, 40 meg. Qtreq, 
1OMHz temperature & more. 


REG. $209-95 
model #0M9100..169.95 


1-800-945-0909 


FAX: 516-435-7494 


Write in 126 on Reader Service Card. 


of foaming urethane caulking could be 

used to seal the pipe. Ground the coax 

to the cold water pipe for lightning pro- 
tection if the loop is outside. 

Charlies Wenzel 

Austin, TX 


Solution to Electronics 


DEH ERE : 
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Serial Display Modules 


We offer top-quality LCDs that accept data through a serial 
interface at up to 9600 baud. Easy to use with computers and 
controllers (e.g., BASIC Stamps, PCs)—if you can send serial 
(RS-232), you can have a display working in minutes! 


Contact us or download 
sample user manuals, 
catalogs, schematics 
and other docs from our 
FTP archive. 


OEMs: serial-to-LCD 
chips and boards 
available at great 
quantity discounts 


$45 


non-backlit 


POLED BACKLIT<< | 


55 Supertwist 2x16 
LED backlit 


LN 


with Serial Ineut* 


© A camabsliters 
Tor—petoll 4x48 LOO 


Counterfeit Kits 


Designed by the author of the Stamp Applications column, the 
Counterfeit is no fake! It’s the genuinely easy, truly inexpensive 
kit equivalent to the BASIC Stamp | microcontroller. Get started 
with microcontrollers today with a $69 Counterfeit Development 
System, or add a Counterfeit to your Stamp collection for $29. 


Pads for turbo options 


Reset button 


EEPROM memory for 
autostarting BASIC 
programs up to 100 
instructions 


$29 
/ 


Great low price 


V/O header 


SIP socket for easy 
connection of 
pullup/pulldown 
resistors 


Genuine Parallax PBASIC-1 chip 


Programming header 


Mini Serial Servo Controller 


Control hobby servos with a Stamp 
or PC computer. Build robots, 
automated camera positioners, test 
equipment, etc. The Mini SSC 
generates precise, stable 
servo-control signals based on 
simple, serial instructions. Want to 
know more? Get our catalog or 
download info from our Internet 
archive. 


Scott Edwards Electronics 


We accept Visa, Mastercard, Discover, and American Express. 
Personal/company checks OK for mail orders. CODs incur a handling fee. 
Scott Edwards Electronics ¢ PO Box 160 « Sierra Vista * AZ ¢ 85636-0160 
ph: 520-459-4802 ¢ fax: 520-459-0623 * e-mail: 72037.2612@compuserve.com 
Internet: fip://ftp.nutsvolts.com/pub/nutsvolts/scott 


BASIC Stamp is a registered trademark of Parallax Inc 
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OL UHF DATA TRANSCEIVERS 


Gunntily 
LOffer!s* 


Motorola (P-10) Ee - 1 watt crystal 
controlled UHF 450-470 mhz. 
transceiver tres on 467.850 or 
467.925) . Removed from data service in 
metal housing shown. 2 pt, capable. 
Dim. 3°x_ 2 3/8" x 5/8". 4.25 oz. 
Requires 7.5 vde. Direct FM. Excellent 
for packet data, radio control, etc. With 
documentation: Pair for $69.00 (NOTE: 
Motorola is the registered tradename of Motorola, Inc.) 


SPECIAL PACKAGE DEAL! 
One data transceiver with PI-10 


interface for $99.00 


MDM Radio, Lid. 


7112 W Roosevelt Rd. 
Oak Park, Il. 60304 


MODEL PI-10 INTERFACE MODULE FOR 
UHF Data Transceiver 


A newly designed interface for the UHF data 
transceiver provides a simple 
Straightforward circuit which interfaces most 
poe ular functions direct 

ilt-in voltage regulation... a 12 vde 
power source will run the transceiver and 
nterface board. @ 2 adjustable audio inputs: 
one for direct transmit modulation and 
another for PL or other input. @ Receiver 
audio out and speaker output with squeich 
action, @ Carrier detect for OS. operation 
as well as unfiltered receiver detector 
ou vs eae a feria control. 


ug in, 


~ (708)848-4210 
(708)848-0230 Fs 
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TELEPHONE — FAX cont. 


“THE MOST extraordinary hacking & spy 
catalog in the world!” www.spectre-press. 
com 


CELLULAR PHONES. GREAT PRICES. 
WILL BEAT ALL OTHER'S PRICES FOR 
RECONDITIONED PHONES INCLUDING 
MOTOROLA, AUDIOVOX, ERICSSON, OKI, 
NEC, JRC, NOKIA, AT&T, MANY OTHERS. 
OVER 6,000 PHONES AVAILABLE. 
QUANTITY DISCOUNTS. CELLULAR 
EXTENSION SERVICE AVAILABLE FOR 
MOST MODELS, ONLY $95! MOTOROLA 
COPY CAT UP TO EE2 ONLY $1,295 COM- 
PLETE! EE3 7-WAY PROGRAMMERS 
COMPLETE ONLY $2,395. CALL 1-800-850- 
4078. 


PANASONIC, SOUTHWESTERN Bell, BBS 
Telecom, telephones, jacks, and systems. 
Free catalog: voice or fax: 908-840-1390. 


MEEICIOIOIE| 


CELLULAR PROGRAMMERS PACKAGE 
OFFER! Volumes 1 & 2 Cellular Hackers 
Bibles, Cellular Programmers Bible, 
Bagphone Video Bible, and Cloning Cellular 
Telephones Videos. Software for Motorola 
bag, flip, & brick, NEC, Panasonic, Nokia, & 
ESN loader chip. Also includes: OKI-900 
package of software and documents! 
Complete package $199. Postpaid USA. 520- 
726-2833. TELECODE, PO Box 6426-NV, 
Yuma, AZ 85366-6426. http://www.hacker- 
scatalog.com 


SATELLITE TV - 


PHONELINE SIMULATOR. Authentic dial 
tone, busy signals, 20Hz ringing. Easily tests 
or demonstrates phones, modems, faxes, 
voice mail, etc. “Ring-it” deluxe kit $149. 
Includes PCB, all electronic parts, microcon- 
troller, documentation. Custom enclosure 
$34.95. Fully assembled $325. Shipping 
$6.50. Major credit cards accepted. Digital 
Products Company, 134 Windstar Cir., 
Folsom, CA 95630. 916-985-7219, Fax 916- 
985-8460, E-Mail: DigProd @aol.com 


NORTHERN TELECOMM #2960 telephone 
network interfaces (RID/MTU). Easily con- 
verted into extension phone lockout. $1.50 
each, $9.90 for ten, $59 per hundred. Full 
docs available. SYNERGETICS SURPLUS, 
Box 809, Thatcher, AZ 85552. 520-428-4073. 
VISA/MC. 


PHONE SYSTEMS WANTED!!! We buy 
AT&T MERLIN, SYSTEM 25/75/85 and other 
AT&T phone systems. Please call for a quote 
or fax us your equipment list. KEYWAYS, 
INC., 513-847-2300 or FAX 513-847-2350. 


Looking for a great value? 
to Nuts & Volts _ 
are only $19 for a full year. 
Call Toll Free 1-800-788-4624 


HACKERS ‘BIBLE’! 


The SECRETS are REVEALED! 


e The principles of security 
e Descrambler building blocks 


NEW! 


Sth Edition 


e Smart cards, information wars & stupid mistakes 
e Cracking codes (includes DirecTv source code) 
e Installing and hooking up descramblers 

e Video manipulative systems...and much more... 


CALL 800-483-2423 


TO ORDER - Send $60 plus $4 s/h to: 
Baylin Pubiications, 1905 Mariposa, Boulder, CO 80302 


MASTER,VISA & AMEX /COD orders accepted 


Telephone: 303-449-4551 


FAX: 303-939-8720 


576 pages, 6” x 8-1/2" 
E-Mail: fbaylin@entertain.com 


FREE CATALOG — books, videos and software 
on Satellite Television, MMDS & SMATV 
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TELEPHONE — FAX cont. 


CELLULAR PHONES for sale. Motorola, 
pos NEC, Audiovox. Please call 215-319- 


CELLULAR ESN READER: “ESP” extension 
service pro handheld model displays ESN, 
MIN, etc. w/many more advanced features. 
CALL FOR INFO. PROGRAMMERS: MOT, 
NEC, GE, AVX, SONY, MITS. CALL FOR 
ee 818-709-1143 OPEN 
9-5 PST. 


OKI 900 MODIFIED program up to 5 number 
$400. Aiso Cetek cable program. Use your 
Oki 900 as a cellular scanner. $200. 
Purchaser agrees not to use the above men- 
tioned equipment for illegal use. Call 708- 
614-7439. 


ESN READER connects between AR3000 or 
PRO-2006 scanner and personal computer, 
reads and logs to disk. Scanner and comput- 
er not included. $995 US postal money order 
to Keith Perry, PO Box 816, Leander, Texas 
(78641). SASE for info. 512-259-4770. 


ALL AT&T and major brand phone sys- 
tems wanted! Any condition, one phone or 
complete systems from AT&T, Northern 
Telecom, Toshiba, etc. Highest prices paid! 
We pay shipping and CODs. Call 1-800-331- 
9560 or fax list to: Steve at J&J Materials 
908-774-1807. 


MOTOROLA 550 flip cellular phones $120 
ea. 1-800-804-8655. 


FIVE ESN/NAM modification installed in your 
OKI 900 for $250. Chip only $150. Phone 
with chip $600. Call Keith at 512-259-4770. 


Are you missing any issues of Nuts & Volts? 
Back issues are available for only $5.00 each! 


Call our order line at 1-800-783-4624 and use your Visa or MasterCard. 


Price includes First class postage. 


AMAZING ELECTRONIC & SCIENTIFIC DEVICES 


Anti-Gravity, Rail & 


Levitation Research, Exploding Water, Propulsion 
Lattice Snapping, EMP etc. Loss-less Energy Charger 
with triggered spark switch. * Adjustable 500 to 3KV out 
* Charges up to 25KJ * Programmable Output 


HEP10 Fagor an ~cagiall 
Write, call or fax for price & delivery 


BTC3K KivPlans with coil ........ $299.50 
BTC30 Assbid Ready to Use........ $399.50 
BICEPS, SRI HR, anna S008 
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anit HYP2K Kit with Book........ $39.95 
pnosis Book & Plans........ $14.95 


We can design and build 
a — systems 
your spec's! 
Call or rib us oh your requirements! 


remote Me Phasor Sonic Blast Pistol 


bams, attics, cellars, 
PPPIK Kit/Plans ot 


Capacity. Great for special elects and” 
remote fire starting. CAUTION REQUIRED! 
FIREBALL Plans (dangerous product) . $10.00 


* High Quality IR Night Vision 
comes wn IR illuminator. 


Dept NV-7, Box 716, Amherst, NH 03031 
Phone: 603-673-4730 FAK: 6o-6725806 |" | FREE with Order or 


MC, VISA, COD, Checks accepted Please add $5.00 S$ & H 


EC io Chang yy nth 
to Use, 
includes FREE Sn chant came 


may VISIT US ON THE WEB! 
http://www.amazing1.com 


800-221-1705 Hour Phone 


800-221-1705 


Orders Only Please! 


Sere 
send $1 P&H 
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NOW $899! UJ’S GENIE MARK | ESN PRO- 
GRAMMER, FOR MOTOROLA CELLULAR 
PHONES, (FLIP/POCKET with 8 pin data 
port jacks) firmwares to 96C1. (Includes EE- 
2-3) FUNCTIONALLY DESIGNED, COM- 
MERCIAL QUALITY: Genie is completely 
portable, fits in shirt pocket (3"x2"x1") utilizes 
cellular phone's battery and (unlimited) key- 
pad programming of decimal or hexadecimal 
ESN numbers (selectable, no calculator nec- 
essary!). GENIE includes 8-pin modified 
Motorola data port 3” interface cable (patent 
pending, no dangling wires or PC clip) Ni-Cad 
batteries, dual voltage automatic NiCad 
home/car charger for cellular phone/Genie 
batteries and 100 page cellular technicians 
programming manual, NOW $899! GENIE 
MARK Il programs all 15 pin D/P Startacs 10 
pin D/P elites & 8 pin D/P flip/pocket phones 
including EE-2-3 versions to 96C1 $1,398! 
MK-1 upgrade to MK-2 $499! Both available 
late APRIL '97, other manufacturers 
upgrades to follow. The Genie is manufac- 
tured in the USA and includes quick full free 
technical back-up with warranty. NEW! 
WHOLESALE/RETAIL SALES CELLULAR 
ACCESSORIES. CATALOG. DETAILS/ 
FREE CATALOG ALL PRODUCTS CALL 
702-642-0325 OR OUR WEB SITE: 
http://www.lessbusters.com LESS 
BUSTER'S ELECTRONICS (OUR 4TH 
YEAR SALES N&V MAGAZINE, 99.5% SAT- 
ISFIED CUSTOMERS!), 2039 CIVIC CEN- 
TER DRIVE #176, N. LAS VEGAS, NV 


$249! COMBO (A) SALE, UJ’S OLD FAITH- 
FUL EMULATOR (3rd year) A LOW COST, 
PROVEN, GET STARTED ESN PROGRAM- 
MING SYSTEM. (USE WITH YOUR PC) 
PROGRAMS. ALL MOTOROLA CELLULAR 
PHONES TO FIRMWARE 9525. COMBO (A) 
INCLUDES L/R: EMULATOR, PROGRAN- 
MING CONTROL BOX, SOFTWARE PRO- 
GRAMS INCLUDING MAMPS-1E-EMULA- 
TOR & G2E ETC., REGULATED AC TO DC 
POWER SUPPLY & 100 PAGE CELLULAR 
PROGRAMMING MANUAL (LATEST 
UNPUBLISHED DATA) $249. COMBO (B) 
SALE $298; INCLUDES ALL ITEMS COMBO 
(A), WITH YOUR CHOICE OF 1 EACH 
INTERFACE CABLE HARDWARE SET. 
COMBO (C) SALE $348 INCLUDES 
COMBO (A) WITH YOUR CHOICE OF 2 
EACH INTERFACE CABLE HARDWARE 
SETS. SEPARATELY INTERFACE CABLE 
HARDWARE SETS WITH AC/DC REGU- 
LATED POWER SUPPLY $99 EACH, MOD- 
ELS AVAILABLE L/R: FLIP/POCKET F/P 
8PD/P, BAG/MOBILE 2 & 3, UC-II 12PD/P, 
ELITE 10PD/P & BRICK/UC-PIGGY BACK. 
100 PAGE CELLULAR PROGRAMMING 
MANUAL, FREE WITH $80 OR MORE 
ORDER. FREE TECHNICAL BACK-UP 
WITH WARRANTY. NEW! WHOLESALE/ 
RETAIL CELLULAR ACCESSORIES CATA- 
LOG, DETAILS/FREE CATALOG ALL 
PRODUCTS, CALL 702-642-0325 OR OUR 
WEB SITE: http://www.lessbusters.com 
LESS BUSTERS ELECTRONICS (OUR 4TH 
YEAR SALES N&V MAGAZINE, 99.6% SAT- 
ISFIED CUSTOMERS)), 2039 CIVIC CEN- 
TER DRIVE #176, N. LAS VEGAS, NV 
89030. 


COMPONENTS 


LOW, LOW prices for high quality over- 
stocked parts. Call 817-561-2999. IME, PO 
Box 170415, Arlington, TX 76003. 


MILLIONS IN scrap gold are about to hit the 
market in the form of old computer junk. I'm 
making a bundle recycling this material and 
you can join me. Call 24-hour message: 603- 
645-4776. 


A few 


of my 


favorite web sites. 


ur usual reminder here 
that the Resource Bin is 
a two-way column. You 
can get tech help, con- 
sultant referrals, and off-the-wall 
networking on nearly any electronic, 
tinaja questing, personal publishing, 
money machine, or computer topic 
by calling me at (520) 428-4073 
weekdays 8-5 Mountain Standard 
Time. 


Some Favorite Web Sites 


This month, | thought we’d 
review a few of my preferred or 
most used web sites. 

The web really makes things 
easier than they used to be. | 
recently got a loan of an impressive 
new PostScript speaking (!) 
PowerScript PS-1000 video charac- 
ter generator from the Videonics 
people. At www.videonics.com — At 
any rate, | did want to feature this in 
my current Tech Musings column. 
Along with a general tech back- 
grounder on video and NTSC. 

Uh, whoops. A few months 
back, | found something somewhere 
obscure about a new video fading 
circuit, but ignored it at the time. 
And because | subscribe to some 
500+ trade journals, pinning it down 
as hard copy seemed futile. A quick 
visit to the “search all web sites at 
once” at www.lookup.com, followed 
by two trade journal sites at 
www.electronicproducts.com and at 
the www.eet.com quickly told me 
this chip is a Linear Technology 
LT1251. 

Bouncing on over to 
www.linear.com gave me a quick 
download with full tech details on 
this exciting chip. 

More info on this Videonics cg 
and the Linear Technology LT1251 
can be found in MUSE110.PDF. 


Finding Good Web Sites 


Just how do you find out where 
the better sites are buried? Certainly 
by recommendations from your 
friends, by reading ads, and printed 
editorial mentions. There’s a dozen 
or so new Internet mags that offer 
hundreds of new site listings each 
month. We saw more on these 
back in RESBN55.PDF and 


RESBN56.PDF. 

A second route is to sample one 
of those services that feature the 
500 best sites. Such as those you 
might find at www.cciweb.comi- 
way500/ or www.cio. com/Web- 
Master/Im_frontpage.html — Another 
ploy is to use the avalanche effect 
where you always check the surf 
other sites hot button on each site 
you drop in. Theoretically, each and 
every web site is within seven or so 
mouse Clicks from each other. So by 
linking a link to a link, you can end 
up nearly anywhere you like. 

Pay particular attention to gate- 
way sites which have lots of defini- 
tive and well annotated links. 

But the best way I’ve found to 
pin down new sites is using the 
good old Yahoo dice at 
www.yahoo.com — Each hit jumps 
you somewhere in cyberspace. Run 


actually need and use. The thinking 


being that, if | find them useful, the 
chances are that others just might 
as well. 

The online reference library is 
arranged by shelves. These include 
Math Stuff, Tech Musings, Blatant 
Opportunist, Resbin, Cubic Spline, 
Book-on-demand, Tinaja Questing, 
Flutterwumper, Guru’s_ Lair, 
Hardware Hacker, Magic Sinewave, 
PIC Pecking, Navicube, PostScript, 
Patent Avoidance, Other, ISMM, 
Pseudoscience, Synergetics, Tech 
Musings, Third Party and 
Webmastering topics. 

You'll also find plenty of anno- 
tated site links, a few newsgroup 
links, that Synergetics Consultant's 
Network, my online catalogs, that 
surplus bargain page, and a tech 
forum. Plus a handy online library 
for third party authors. Such as 
Scott Edwards, Jim Dubois, and Jim 
Fitzsimmons. 

All the big engineering firms, 
major semiconductor houses, trade 
journals, and distributors have web 
sites. Most of these chip manufac- 
turers seem to be trying to get away 
from hard copy data books. CD- 
ROM and Adobe Acrobat 3.0 online 
distribution are becoming the norm. 

Since there’s hundreds of EE 
sites, I'll save you lots of typing by 
sending you instead to all their 
annotated hot links on 
www.tinaja.com 


Individual Sites 


NEXT MONTH: Don shows 


us an alternate method to 


find new trade journals. 


your own avalanche effect three or 
four clicks deep, and you can end 
up nearly anywhere. 


Technical Sites 


You'll find the Nuts & Volts web 
page at www.nutsvolts.com — 
Included is a FTP library with scads 
of shareware, source code, 
columns, and other info. There’s 
also the Events Calander, back 
issues, writer’s guidelines, subscrip- 
tion services, and bunches more. 

Other resources of technical 
interest include both PE and EN 
magazines at www.gernsback.com; 
Jeff Duntemann’s Visual Developer 
at www.coriolis.com; Try Steve 
Ciarcia at www.circellar.com; Dave 
Baldwin's fine Computer Journal at 
www.psyber.com/~tcj/; that 
Recharger magazine at recharger- 
mag.com; or Jeff Anderson’s Home 
Automator located at www.automa- 
tor.com; and Richard and Karen 
Perez’s Home Power you should 
find at www.homepower.com 

My own site is www.tinaja.com 
My intent is to include most of those 
cyber resources and tools that | 


Here’s some labor-of-love 
locations that | am really 
impressed with: John Simonton’s 
Paia Electronics electronic music 
site at www.paia.com; try Steve 
Hansen's Bell Jar high vacuum stuff 
at www.tiac.net/users/shansen/bell- 
jar; Frank Miller’s direct toner 
method printed circuitry at 
www.dynaart.com; and Eric Smith’s 
PIC Projects found at www.brouha- 
ha.com/~eric/pic/ — Check out 
Eric’s OJ Simpson detector! 

See Seth Friedman’s Factsheet 
Five over at www.well/com/f5/f5in- 
dex2.html — His guide to under- 
ground ‘zines has got something to 
offend everyone. 

Shawn Carlson writes that 
Amateur Scientist column in 
Scientific American. He also hon- 
chos the Society of Amateur 
Scientists. You'll find his SAS web 
site at www.thesphere.com/sas/ — 
Steve Roberts is into nomadics and 
human-powered vehicles in one 
really big way. Such as recumbant 
bicycles, catamarans, submarines, 
or whatever. His web location is 
www.microship.com — Look there 
for newsletter details. 

Tim Jenison runs NewTek; 
home of the Video Toaster, Video 
Flyer, and his Lightwave software 
now available for all major plat- 
forms. Tim's site can be found at 


new from 


DON LANCASTER 
ACTIVE FILTER COOKBOOK 


The sixteenth (!) printing of Don's bible on analog 
op-amp lowpass, bandpass, and highpass active 
filters. De-mystified instant designs. $28.50 


CMOS AND TTL COOKBOOKS 


Millions of copies in print worldwide. THE two 
books for digital integrated circuit fundamentals. 
About as hands-on as you can get. $28.50 each. 


INCREDIBLE SECRET 
MONEY MACHINE Ii 


Updated 2nd edition of Don's classic on setting 
up your own technical or craft venture. $18.50 


LANCASTER CLASSICS LIBRARY 
Don's best early stuff at a bargain price. Includes 
the CMOS Cookbook, The TTL Cookbook, Active 
Filter Cookbook, PostScript video, Case Against 
Patents, Incredible Secret Money Machine II, and 
Hardware Hacker II reprints. $119.50 


LOTS OF OTHER GOODIES 


Ask the Guru! or ll or lll ........... $: 
Hardware Hacker Il, Ill or IV 


Micro Cookbook |..........0.eee0e 
PostScript Beginner Stuff...... aie 
PostScript Show and Tell. . . 

Intro to PostScript Video . . . ie 
PostScript Reference Il .......-.... $34: 
PostScript Tutorial/Cookbook ....... $22.50 
PostScript by Example............. $32.50 
Understanding PS Programming... . . $29.50 
PostScript: A Visual Approach. ...... $22.50 
PostScript Program Design......... $24.50 
Thinking in PostScript ............. $22.50 
LaserWriter Reference............. $19.50 
Type 1 Font Format .........0..005 $16.50 
Acrobat Reference................ $24.50 
Whole works (all PostScript) ....... $380.00 
Synergetics Surplus Catalog ........ FREE 


Technical Insider Secrets........... 


POSTSCRIPT SECRETS 


A Book/Disk combination crammed full of free 
fonts, insider resources, utilities, publications, 
workarounds, fontgrabbing, more. For most any 
PostScript printer. Mac or PC format. $29.50 


BOOK-ON-DEMAND PUB KIT 
Ongoing details on Book-on-demand publishing, 
a new method of producing books only when and 
as ordered. Reprints, sources, samples. $39.50 


THE CASE AGAINST PATENTS 


For most individuals, patents are virtually certain § 
to result in a net loss of sanity, energy, time, and 
money. This reprint set shows you Don's tested 
and proven real-world alternatives. 28.50 


BLATANT OPPORTUNIST | 
The reprints from all Don's Midnight Engineerin 

columns. Includes a broad range of real world, 
proven coverage on small scale technical startup 
ventures. Stuff you can use rightnow. $24.50 


RESOURCE BIN | 
A complete collection of all Don's Nuts & Volts 
columns to date, including a new index and his 
master names and numbers list. $24.50 


FREE SAMPLES 


Check Don's Guru's Lair at Attp://www.tinaja.com 
for interactive catalogs and online samples of 
Don's unique products. Searchable reprints and 
reference resouces, too. Tech help, hot links to 
cool sites, consultants. email: don @tinaja.com 


FREE US VOICE HELPLINE 


VISA/MC 


SYNERGETICS 


Box 809-NV 


Thatcher, GZ 85552 
(520) 428-4073 


Write in 155 on Reader Service Card. 
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magazine — www. com/: 
bert — www.unitedmedia.com 


rsity Med Web — www. 


fil 
F Pig Site — www. randi. org/jr/ 
Fadors ms travel. 


|-way magazine — www.cciweb. com/iway500/ 


www.newtek.com — Chip Gracey 
runs Parallax, home of the BASIC 
Stamp and other PIC goodies. The 
full set of BASIC Stamp Application 
Notes are at www.parallaxinc.com 
— Note that www.parallax.com is a 
different url run by somebody else. 


Useful Tools 


A major resource for pinning 
down book info is Amazon Books. 
Located at www.amazon.com they 
are vastly more convenient than 
Books in Print. 

One excellent telephone 
directory is Lookup USA at 
www.lookup.com/Homepages/ 
73107/search.html —| especially do 
like their map feature that shows 
you exactly how to get to the num- 
ber you have just looked up. 

Surplus US government sale 
info is at Attp://131.87.1.51/ straight 
from the horse’s whatever, even. 

Free newsletters and free cata- 
logs from thousands of sources are 
offered by pub.savvy.com/sub- 
ject.html or from www.halcy- 
on.com/2001/ — Extensive listings 
for ezines appear on 
www.meer.net/~johni/ezine-list/ 

Links to the top 100 computer 
mags are at www.netvalley.com/net- 
valley/top 100mag_defgh.htmi/#h 

An impressive collection of 
15,000 clip art subjects useful for 
site design can be found through the 
Stevie Site at www.steview.com/cgi- 
bin/STEVIE/stev_ graphics good 
stuff here. 

Buying or selling a car is amaz- 
ingly easy using that Coo! Notify 
feature of Classifieds 2000, whose 
site is found at www.classi- 
fieds200.com — But | am still having 
difficulty finding a clean VW 
Synchro. A finder’s fee if you can 
help me out here or perhaps a free 
tinaja quest to one of those places 
you can only get to in a 4WD 
Synchro. 
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www.classifieds200.com 
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ine — www. seprteciapa raat .com arger mai 
lu/medweb Review site at Film Zone — www. ae art 

rs nomadics & human power vehicles — www.microship.com 
Sane Smear magazine — www.mcs,com/~kv: -htm 
www.eskimo.com/~bilib/ 
Skeptical Inquirer magazine — www.csicorp.org 
Society of Amateur Scientists — www.thes| 
Stevie ‘Site clip art — www.steview 
urlous. protons toe py opeag 05_bnb.htm!?63106 Telephone directory — www.lookup. 

m/2001/ UFO links gateway — www.io. 

US government surplus | sales — 


Job locator — www.datamation.com/Plugin/jjobs/jobs. htm! 


PE and EN 


KeelyNet pseudoscience — www.keelynet.com 
Linear Technology — www.linear.com 
Master web searcher — www.lookup.com 

jedical ree med: 


rallax Basic Stamp — www. parallaxinc.com 
ines — www, 


ick.com 


Quaint inn guide — http://www.incrawler.com/ 
Quick quotes — www.quote.com 
Playboy stock quotes — fast. ni tater pele eg rah co aap! 


ine — rec! 


Science Hobbiest — 


hargermag.c 


pene com/sas/ 
i-bin/STEVIE/stev_ graphics 
3107/search.htm! 
com/~sheol/ufo. 
3//131.87.1 oa 


Videonics ene cg's — www. .com 
ual r magazine — www.coriolis.com 
Wall Street | Research Network — www.wsrn.com 
Webmaster magazine — www.cio, com/WebMaster/im. Pre htm! 
Wilderness lodge guide — cimarron.metronet.com//index.html 


Investments 


A big warning here: Anybody 
can start up a web page and then 
tell you anything they like. Including 
selling, recommending, or promoting 
stocks, and ripping you off. So, 
always check out multiple sources 
for any investment information. 
Every time. 

One major gateway site to near- 
ly all credible investment stuff is that 
Wall Street Research Network. Find 
this site at www.wsrn.com — You 
will find tens of thousands of links 
here. 

My favorite source for quick 
stock quotes with detailed price his- 
tories is at www.quote.com — But 
these folks will typically charge 
sponsoring web sites for their fanci- 
er services. 

| do use their freebie Playboy 
link at fast.quote/fq/playboy/- 
quote ?adbe.aap/ — This service 
does have five minute delayed price 
quoting and does hang up badly 
during busier times. As its back-up, | 
use an alternate and slightly less 
convenient quotes.galt.com 


Jobs 


There are several dozen useful 
job locator sites. One gateway link 
to a lot of these is Datamation mag- 
azine: www.datamation.com/PlugIin/j 
obs/jobs.html — And, of course, 
alternatives to full time jobs are 
located in my Incredible Secret 
Money Machine. 


Pseudoscience 


| have long been utterly fasci- 
nated by pseudoscience. 
Mesmerizingly awful “research” on 
such topics as perpetual motion (or 
“overunity energy”), 1,000 MPG 
cars, antigravity, Area 51, rampant 
Teslaism, UFOs, psychic powers, 
and miracle medicines. 

Scams aside, pseudoscience 


Yahoo dice hypersurfer — www.yahoo.com 


usually results from either (A) bad or 
missing lab work which is not even 
wrong; or (B) not having the skills 
and tools to understand the prob- 
lem. 

One of my goals around here is 
to pile up all pseudoscience on cen- 
ter stage, shine a bright light onto it, 
and get you to personally conclude 
“Yup — that sure is a big pile all 
right.” Which is why I’ve placed 
bunches of the pseudoscience links 
and bizarre downloads onto my 
www.tinaja.com — | even gave it a 
private library shelf. 

| cannot fathom how anyone 
could possibly be stupid enough to 
believe that unlimited free energy is 
useful or even remotely desirable. 

Unlimited free energy would be 
far and away your most heinous 
possible crime against humanity. 
This would rapidly turn the planet to 
a cinder. 


Instant Toast 


At any rate, the “best of the 
worst” pseudoscience is up on 
Jerry Decker’s KeelyNet at 
www.keelynet.com — They've even 
made me their resident skeptic. 

Your finest one stop flying 
saucer location is Thomas L. 
Wellborne II’s UFO Links at 
www.io.com/~sheol/ufo. html — One 
prime example of superb 
“in your face” muckraking 
journalism is James Mosley’s 
Saucer Smear _ found at 
www.mcs.com/~kvg/smear.htm — 
For a well done site that includes a 
rich mix of both real and fake sci- 
ence, do not miss William 
Beaty’s Science Hobbiest at 
www.eskimo.com/~billb/ — And, on 
the other side of the fence, check 
out the Amazing Randi’s Flying Pig 
Site, where $640,000 is available to 
anyone that is able to convincingly 
demonstrate dowsing or pretty near 
any other psychic technique. The 
site is www.randi.org/jr/ — And, of 


course, there is always that good 
old Skeptical Inquirer site at 
www.csicorp.org 


Humor 


The Guru’s and Swami's local 
204 union rules demand that all 
technical web sites have a Dilbert 
and Dogbert link. To www.unitedme- 
dia.coml especially liked that strip 
where Dogbert the programmer 
replies “It’s not my fault. Some mil 
guy named General Protection did 
it.” 

Didja hear the one about 
the blond redneck Aggie 
lawyer who ... Details can be 
found on www.winn.com/pwinn/ 
humor/index.html — | was reading a 
WWII book recently that included 
this curious historical footnote: 
Supposedly one of the last US 
Marines to perish in the war was 
“Spammed” to death when the sup- 
ply parachute failed to open on a 
POW relief aid mission. 

Which is apparently the very 
first instance of Spamming. | guess 
we can skip the web page that spe- 
cializes in pornographic Spam 
Haiku’s. | seem to have misplaced 
its url. 

Actually, if you search Alta Vista 
on “Spam Haiku,” you are guaran- 
teed to be utterly appalled by those 
9000 site hits you will receive. No 
joke. 


And a Few More... 


Wilderness lodges and quaint 
inns can be found at Deborah 
Sakach’s Bed and Breakfast Guides 
at www.homearts. com/affil/ahi/ma- 
in/ahihome.htm — Four alter- 
nate sources here include cimar- 
ron.metronet.com//index.html; 
http://www.incrawler.com/; or 
Fodor’s at travel.epicurious.com/- 
travel/b_places/05_bnb.html?63106 
And finally check out 
www.inns.com/nm.html — My own 
chosen wilderness retreat is the 
Black Range Lodge where you'll find 
Frisbee champion levitating UFO 
aliens busily editing straw bale 
home videos while cooking in a 
horno. Uh, that’s on an ordinary day 
when things don’t get too strange. 

Craftily hidden in the part of 
New Mexico that you can’t get to. 
Er, their web site is not quite on line 
yet. But E-Mail them at black- 
range @zianet.com — Meet me 
there some day. To scam your com- 
pany into sending you there free, 
see MSINPROP.PDF on the Magic 
Sinewave shelf of www.tinaja.com 

For an outdoor and wilderness 
area web site | like, look at Great 
Outdoor Recreation Places at 
www.gorp.com 

One family oriented and “G” 
rated kiddy site is up at 
www.bess.net Bess, of course, is a 


retriever. Amazingly, Bess often 
leads to some surprisingly sophisti- 
cated research sites. 

Ferinstance, click science and 
nature, then other good science 
sites, then that electronic zoo, then 
animals, then cows. Then your 
choice of dairy or beef. And observe 
nearly a thousand professional, 
commercial, and scientific links 
telling you far more than you could 
possibly ever want to know about 
bovines. 

Of the many medical web loca- 
tions, two | like are Emory 
University's Med Web at 
www.gen.emory.edu/medweb and 
Medical Access at www.medac- 
cess.com — What you really want to 
watch for are Medline links. Which is 
a premium service that the doctors 
all use. Free access (with some 
minor restrictions) to Medline are 
now newly offered by a dozen or so 
sites. 

There’s scads of movie review 
sites. Three | prefer are /nternet 
Movie Database at us.imdb.com; 
www.film.com; or www.film- 
zone.com — Last and quite possibly 
least, why think international while 
you can go completely off the planet 
instead? Do check out the finest and 
foremost web religion ever. At the 
J.R. “Bob” Dobbs Church of the 
Subgenius. It is found at 
sunsite.unc.edu/subgenius This one 
is way beyond, beyond. 


This Month’s Contest 


For our contest this month, sim- 
ply send me a listing of your favorite 
web sites. Preferably obscure ones | 
have never heard of. And tell me 
how you found them and why you 
like them. 

There will be a largish pile of my 
new Incredible Secret Money 
Machine II books going to the dozen 
or so better entries, plus an all- 
expense-paid (FOB Thatcher, AZ) 
tinaja quest for two that will go to the 
very best of all. 

Send all your written entries to 
me here at Synergetics, rather than 
to Nuts & Volts editorial. NV 


icrocomputer pioneer and 
M guru Don Lancaster is the 
author of 33 books and 
countless tech articles. Don main- 
tains his no-charge US tech 
helpline found at (520):428-4073, 
besides offering all of his own 
books, reprints, and consulting 
services. Don also offers a free 
catalog full of his resource 
secrets waiting for you. Your best 
calling times are 8-5 on week- 
days, Mountain Standard Time. 
You can reach Don at 
Synergetics, Box 809, Thatcher, 
AZ 85552. Or send any mes- 
sages to his US Internet. address 
of /don @tinaja.com 


COMPONENTS cont. 


ELECTRONIC PARTS catalog two stamps. 
Dan's Small Parts, Box 3634, Missoula, MT 
59806. Ph/Fax 406-258-2782. Online catalog 
http://www. fix.net/dans.htmi 


| WANT it and | want it now. | want all of your 
SIMM memory. IBM, Mac, new, used, even 
defective. | want it all. Highest $ paid. Now 
selling memory. We can beat any printed 
price in Nuts & Volts. Call 1-800-4-MEMORY 
now! Voice/FAX. 


RESISTORS 20 FOR $1. Catalog $1. 
Foreign add $1. ZIPFAST, Box 12238, 
Lexington, KY 40581-2238. 


WANTED: EXCESS ELECTRONIC INVEN- 
TORIES, ICs, MEMORY, EPROMs, PALs, 
LEDs, CIRCUIT BOARDS, DIODES, AND 
TRANSISTORS. CALL ACTIVE MICRO, 
310-494-4851 OR FAX 310-494-4913. 


250 AMP DIODES 400PIV pigtails, $9.95. 10 
for $80. 100 for $695. Scott's Electronic 
Surplus 310-491-3181 FAX: 310-491-3182. 


RECOVER “SCRAP GOLD” from old com- 
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 


MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC- 
TRONIC MATERIAL INDUSTRIES 818-842- 
3539, FAX 818-845-3613. 


RF TRANSISTORS, tubes, electrolytics. 
MRF477, 2SC2879, 2SC1969, MC145106P, 
2SC2075, MRF454, SRF numbers, tubes, 
4CX250B, 6KG6A, 12D6Q, 6146W, 3-500 
graphite, trimmers, all types. Westgate 1-800- 
213-4563. 


ELECTRONIC PARTS for sale: For list, 
send SASE to A&A Engineering, 2521 W. La 
Palma, Unit K, Anaheim, CA 92801. You can 
also call 714-952-2114 or Fax 714-952-3280. 


WE BUY gold piated parts, transistors, 
hybrids, ICs, diodes, circuit boards, patch 
panels, military pins, tantalum capacitors, 
relays, old test equipment and all types of 
electronic material. GOLD’N WEST SUR- 
PLUS in Corona. Ph: 909-340-1501, FAX: 
909-340-1504. ASK FOR MARK. 


erty 


The PRIMER 8085 Based Microprocessor 


to program by example. Examples & 
exercises in the Self Instruction manual 
take you from writing simple programs 

to controlling motors. Start out in 
Machine language, then move on to 
Assembler, & then continue on with 
optional C, Basic, or Forth Compilers. 
This trainer can be used stand alone via 
the keypad and display or connected to a PC 
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FILTERS - 


CONVERTERS - FILTERS - 


- All Cable Equipment, Good Prices 
Shipped Same Day COD 
Just Call: 1-800-A-WIRE 4U 
(1-800-294-7348) or 1-888-219-3111 
Plazac Sales, Inc. 
Sorry, no New Jersey sales. 


CONVERTERS - FILTERS - 


CONVERTERS 


SYILYIANOD -SHIL14 - SHILYIANOD ~~ SHILA 


CONVERTERS - FILTERS - CONVERTERS 
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TEST DEVICES, manuals and software. Call 
Jack at 313-384-3949. No Michigan sales. 


INTERESTED IN buying a small RF connec- 


tor and related business. Please send details 
and asking price in confidence to: PO Box 
827, Somers, CT 06071. 


MINIATURE TOGGLES 1/4” PANEL HOLE: 
SPDT on-on 35¢. SPDT on-off-on 35¢. SPDT 
(mom)-off-on 35¢. DPDT on-on 40¢. DPDT 
on-off-on 40¢. DPDT (mom)-off-on 40¢. 
MICRO-MINIATURE 3/16” HOLE: SPDT on- 
on 30¢. DPDT on-on 40¢. Brand new switch- 
es. Rated 6A/125V. Hardware included. $20 
minimum order. Add $5 freight. Gateway 
Products Corporation, PO Box 936397, 
Margate, FL 33093, 954-974-6864, Fax: 954- 
974-6818. VISA/MC. Free catalog. 


DON LANCASTER'S ACTIVE FILTER 
COOKBOOK is back in print. Autographed 
copies of the seventeenth(!) classic printing 
$28.50. SYNERGETICS PRESS, Box 809-N, 


Thatcher, AZ 85552. 520-428-4073. Visa/MC. 


ELECTRONIC COMPONENTS bought. All 
xsistors, diodes, resist, caps, ICs. Labb 
Assoc., Ph. 215-364-5414, Fax 215-364- 
5415. 


MICROCONTROLLERS 


DALLAS 2250 CONTROLLER BOARD. 
8051 instructions, 32K memory, 30 I/O lines. 
Program from PC. Software included. 2.5"x4” 
double sided, solder masked PCB. Send $49 
to JW Peterson, 50935 Hill Drive, Elkhart, IN 
46514. 


MICROCHIP PIC Downloader. Emulate and 
test PIC 16C6x, 16C7x, and 16C8x programs 
in real time using our PicEm-14™ down- 
loader board. Simply plug PicEm into your 
circuit and download your code from any seri- 
al port. Prices start at $295. Call MSD at 408- 
296-4000. http:/Awww.msd.com/picem 


VGA LCD's Served Here 


ROCK BOTTOM PRICES! 


with the optional upgrade ($49.95). The Upgrade includes: an RS232 serial 
port & cable, 32K of battery backed RAM, & Assembler/Terminal software. 
Measuring Temperature 

Using a Photocell to Detect Light Levels 

Making a Waveform Generator 

Constructing a Capacitance Meter 

Motor Speed Control Using Back EMF 

Interfacing and Controlling Stepper Motors 

Scanning Keypads and Writing to LCD/LED Displays 
Bus Interfacing an 8255 PPI (new) 

Using the Primer as an EPROM Programmer 

The PRIMER is only $119.95 in kit form. The PRIMER Assembled & Tested 
is $169.95. Please add $5.00 for shipping within the U.S. Picture shown with 
upgrade option and optional heavy-duty keypad ($29.95) installed. 


—haAc. inc. 


11 EMAC WAY, CARBONDALE, IL 62901 
618-529-4525 Fax 457-0110 BBS 529-5708 
World Wide Web: http://www.emacinc.com 


Examples 
Include: 


Write in 133 on Reader Service Card. 


VGA LCD Controllers for PC ISA Bus 


EarthLCD/M Monochrome LCD Controller $160 


EarthVision/ISA Color LCD Controller 
EarthVGA Analog input Ctrl. (VGA to LCD!) 
NEW! Touch Screen Kits 
Analog resistive touch screen with controller $249 
VGA Display Kits include LCD, Controller, & Backlite 
7,4", 9.4", 10.4", 11.3" Starting at $220 
Mono, Dual Scan & Active Matrix in Stock 
Displays Only 
Both new and surplus color displays from $99 
Digital LCD Monitors Desktop LCD & ISA Controller 
Monochrome Monitors Starting at $400 
Starting at $600 


See Earth on the Worldwide Web! http://www. flat-panel.com 


CZ EA R TH Ph. (714) 448-9368 


Fax: (714) 448-9316 
Computer Technologies 


$280 
$599 
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Use EEPROM or EPROM for data storage. 
Quality bare PCB, software, schematics, 
$19.95. Kit $29.95. Logical Design Tools, Inc. 
512-888-4535. http://www2.interconnect.netv/ 
Idti/nom.htm 


EEPROM PROGRAMMER 2864-28256. 
Easy parallel port operation. Escape EPROM 
erase/burn cycle. Assembled, complete. 
$49.95. In 3 x 5” case $69.95. LDT! 512-888- 
4535. http://Awww2.interconnect.net/idti/nom. 
htm 


Closing Date For Next Issue — February 10th 


with power supply 
$150.00 
This professional 
quality high 
power micro- 
wave transmitter 
(2 watts) was 
originally used in 
the cable TV 
Industry to transmit cable channels 
to remote headends. They re- 
placed these transmitter units with 
fiberoptic cable. The units are in 
good condition but we are unable 
to test them, so we are offering 
them ‘AS-IS’ for $150.00 (that 
Includes a power supply and 
connecting cables!) The transmit- 
ter units operate on 12,000 MHz 
and require 115VAC. Rack mount 
feature makes this a great addition 
to your system. Limited documen- 
tation available - we'll send you 
what we’ve got on ‘em. 
Approximate dimensions: 
Transmitter 19" x 7" x 18.5" 
Power Supply 19" x 5.25" x 15.25" 
Please mention ad code NV0297 
when ordering. 
Mailorder customers should include an additional $ 
40.00 shipping and hanaling for this item. 


127 THERMOCOUPLES 
PELTIER JUNCTIONS 
The peltier junction is a 
solid-state thermovoltaic 
device. Current applied to 
the device will produce heat on one 
side of the device and a cold surface 
on the other side. Water placed on 
the surface will freeze or boil 
depending on olarity of applied 
apr ldeal for applications from 
3-12 VDC -- grab a battery and let 
your imagination run wildl 
DOCUMENTATION INCLUDED! 
Small Peltier Junction $20.00 
(approximately 1.17"x1.17"«.12" 
Large Peltier Junction $29.5 
e pproximately 1.56"x1.56"x.15") 


PHOTON MICKOLIGHT 
8 Candellas of bright red or yellow 
light, visible over a mile away! This 
super-bright LED is secured in a tough 
ABS case and runs on a 3V lithium 
battery (included!) It won't burn out 
because it is an LED! Incredible 
birght colors! Specify red, yellow, 
blue or green color when 
ordering. Battery has a5 
year shelf life and lasts up 
to 11 hours. (replacement 
battery $0.98).Great for 
home or office 
use, popular with fire and 
rescue professionals, 
pyrotechnicians, stage 
performers, and more. 
red microlight $10.00 
yellow microlight $10.00 
blue microlight $15.00 
green microlight $15.00 
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4-NUMBER AUTO DIALER 
This four button unit allows you 
to preprogram telephone 
numbers (or DITMF codes) for 
quick dialing convenience. Tone 
or pulse selectable. Great for emergency 
numbers like police, fire, and ambulance 
(color codea buttons make selection 
simple!) or simply to avoid memorizing the 
number to call for pizza, the pharmacy, or 
Aunt Matilda! Ideal for children’s phone, 
elderly, or those with more to do with their 
time than to remember phone numbers! 
Approximately 4-1/4"x4-1/4"X1-3/4". 
Requires Qv vate rnc Includedll!) 


PAN & TILT COLOR CAMERA WITH 
NO MOVING PARTS?7!7!?! 

A compact on-board camera with the 
capability to er pan & tilt, zoom, 
and more...without the mechanical 
complications of a roe mount! Can 
be computer controlled throughout the 
RS-232 port to utilize additional 
features like fade, exposure, and 
balance. (User programming is 
required.) Great quality picture, this 
camera is ideal for security, stealth 
surveillance, keeping an eye on the 
kids, and more. Operates on 12VDC. 
Approximate dimensions: 
sp = 30mmX25mmX31mm 
pe = 58mmX45mmX11mm 
wt = 32g 
sdigoetnn: aechrorio wtaier wile 

re: e ronic si er auto Irs 
ignal format: NTSC 
lens: F2.4, f=4.7 ae! 45 
resolution: more than 300 
pixels: 510X492 
$350.00 


please allow upto 3 weeks for shipment 


Passive Infra-red 
Talking Motion Detector Il! 
$27.50 


rees) 
lines 


*Stay out of that refrigerator !", 
“Watch your step!", “Do your homework", "Don’t 
touch that remote!" ... The possibilities are 
mind-boggling with this talking motion detector. 
You speak into It to record your message (upto 
12 seconds long), turn the unit on, and 
Instantly your voice (or your mother-in-lows) 
reminds anyone In the vicinity that you were 
expecting them. Message can be changed with 
the flip of a switch. Uses 4 AA batteries (not 
Included), or an external power source (built-in 
Jock). May be used | tly (80 db 
output) or with an amplified speaker to blast 
your message throughout the house. 


Approx 4°x 3-1/2" 1-1/2", 


www.gatewayelex.com 


BIG RED LED LIGHT BAR 
$4.95 


High bright red LED light bar 
features 20 individual LEDs ina 
16-1/2 inch long rod. Each LED is 
surrounded by a reflective cone 
making the already bright light even 
more impressive! Operates on 9-15 
VDC. Neat package for cars, reading 
lamp, attention getting signs, cabinet 
accents, etc. 


Approx. 16.5x1.25x0.5". 
Sees PEPE 


HIGH SPEED MICROCONTROLLER 
DC80C320 (8051 compatible), 64K-128K 
RAM, 64K-128K ROM, RS232, RS485, I2C 
EEPROM, RTC, parallel /O (8255), AT key- 
board input, 2-8 bit ISA slots, expansion 
header, LCD interface. Minimum system $89, 
full system $149. Free monitor/debugger. CG 
Microsystems, PO BOX 1074, Redlands, CA 
92373. Voice/Fax 909-793-3917. 
http://nome.earthlink.net/~cgmicro/ 


ANTIQUE ELECTRONICS 


WESTERN ELECTRIC WANTED: 1927- 
1960S. Amplifiers, speakers, tubes, etc. Free 
Offer. 1-800-251-5454. 


New NIMH battery pack 
$29.95 

for your Motorola*® 
cellular flip phonel 
Charcoal gray 

1500mAH 6v battery pack 
with NiMH batteries. 
-environmentally safe 


-high copacity 


*This product is neither manufactured nor endorsed by 
motorola, Motorola Is a registered trademark of 
Motorola, inc. 


Matching Gear Set 


$5.95 
Black plastic gears in five different 
sizes - all matched for interlocking 
precision. Set includes two gears 
in each tooth size, (10, 20, 30, 40, 
& 50) and ten center reduction 
collets (center size 3.75mm without 
collet, 2mm with collet.) Great for 
robotics, mechanical reduction, and many 
other applications! 

approx. gear sizes: 2", 1-5/8", 1-1/4", 7/8", 1/2" 


HOW TO KEEP YOUR VCR ALIVE 
$24.95 
HOWTO | Cleverly subtitled VCR REPAIRS 
Yourvcr| ANYONE CAN DO, this book is 
ALIVE one of our best sellers. This is 
abe true because you really 
don’t have to read the whole 
book! Organized by symptons, 
How To Keep Your VCR Alive is 
written in an easy-to-understand format 
without the usual technobabble. Illustrations 
and appendices provide additional help as 
you endeavor to keep your vcr up and 
running. 


AMAZING MINI MICRO FM RADIO! 


Much lighter th ra heae box with 
ighter than a jam box wi 
really Dod sound! This ty 
radio (1.5"x1.06"x0.38") has a 
seek button, reset control, and 
an on/off switch. Personal 
listening has never sounded 
better! Ideal for ballgames, 
studyhall, and workouts. 
Battery and nugget style 
earphones included. 
THE FINE PRINT : PRICES 
vs SUBJECT TO CHANGE WITHOUT 
NOTICE * GATEWAY IS NOT 


SUPPLY OF SOME ITEMS IS UMITED * PRICES DO NOT INCLUDE 
SHIPPING * UPS GROUND SHIPPING/HANDUNG WITHIN THE 
CONTINENTAL U.S. (ITEMS REQUIRING ADDITIONAL AMOUNTS. 
ARE NOTED)...$4.25 FOR THE FIRST ITEM, $0.50 FOR EACH 
ADDITIONAL ITEM. RESTOCKING CHARGE MAY BE ASSESSED ON 
RETURNED ITEMS. | could give up chocolate any time, but I'm 
not o quitter! 


ELECTRONICS, IN 


8123 PAGE BLVD * ST. LOUIS, MO 63130 
(314)427-6116 


9222 CHESAPEAKE DR. * SAN DIEGO, CA 92123 
(619)279-6802 
2525 FEDERAL BLVD. * DENVER, CO 80211 
(303)458-6444 
MAIL ORDERS CALL TOLL-FREE 
1-800-669-5810 
FAX ORDERS (314)427-3147 
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PRINTING ERRORS * MASTERCARD, VISA AND 


ENTIRE STOREHOUSE FULL of classic 
Apple collectibles. II, Il+, Ile, llc, Ill comput- 
ers, monitors, drives, cards, cables, docs, 
software, bunches more. Closeout at $590. 
Synergetics Surplus, 3860 West First Street, 
Box 809, Thatcher, AZ 85552. 520-428-4073. 
synergetics @ tinaja.com VISA/MC. 


MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC- 
TRONIC MATERIAL INDUSTRIES 818-842- 
3539, FAX 818-845-3613. 


ANTIQUE RADIO CLASSIFIED. Free sam- 
ple copy! Antique radio's largest-circulation 
monthly magazine. Old radios, TVs, ham 
equip., 40s & 50s radios, telegraph, books, & 
more. Ads & articles. Free 20-word ad month- 
ly. Subscribe today. Six-month trial: $18.95. 
Yearly rates: $36.95 ($53.95 by 1st class). 
Foreign: Write. ARC, PO Box 802-G18, 
Carlisle, MA 01741. Phone: 508-371-0512; 
Fax: 508-371-7129; Web: www.antiqueradio. 
com 


RECOVER “SCRAP GOLD” from old com- 
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 


WANTED: FOR historical museum, pre-1980 
microcomputers, magazines, and sales litera- 
ture. Floyd, VA 24091-0341 (540-231- 
6478/540-763-2321). 


CRYSTAL SETS. Parts, plans, books, kits. 
Largest source in the world. Catalog $2. 
MIDCO, PO Box 2288, Hollywood, FL 33022. 


AVIATION ELECTRONICS 


AIRCRAFT TESTING equipment, oscillo- 
scopes, counters, signal generators, and 
many others. Repair and NIST traceable cali- 
brations available. We also manufacture test 
sets and other equipment for the aviation 
industry. Guaranteed professional work. Call: 
305-267-8418 or 305-269-8681. 


MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC- 
TRONIC MATERIAL INDUSTRIES 818-842- 
3539, FAX 818-845-3613. 


BUY, SELL, trade avionics equipment, IFR, 
Collins, TIC, Mil, HP, Linaire, King. Shop 
equipment, Kingsley, Eubanks wire stamp 
machines. Need Litton INU, type LTN-72. 
941-575-0138, fax 24 hrs. 941-575-2361. 


PUBLICATIONS 


ENGINEER’S SECRETS of radio, 200 
pages, tube amps, schematics/projects $15. 
Low power radio book for schools/experi- 
menters $10. J. R. Cunningham, PO Box 8, 
Stonewall, OK 74871. 


HACKERS AND EXPERIMENTERS 
BOOKS. Cable Hackers Bible Volumes 1 & 2 
$44.45 each, DSS Bible $49.95 ppd, DSS 
SECRETS 3-volume set $69.95 ppd. 
Scanner Hackers Bible Volume 1 & 2, $34.45 
each, Satellite Hackers Bible $54.45, 8.6 
megabytes hacker software $29.95, Black 
Box Bible $34.45, Phone Phreakers Bible 
$34.45, Phone Box Bible $43.45, 
Superhackers Bible Volumes 1 & 2, $34.45 
each. Add $2 per order for insurance, Many 
more plus videos! Ask for new 40-page 1996 
catalog. Only $1 in USA, $3 elsewhere. 
TELECODE 520-782-2833. http://www.hack 
erscatalog.com 


MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
st oeeigiead 818-842-5953, FAX: 818-845- 


FOR SALE: Used technical books, radio, 
communications, manuals, lots of magazines. 
Send $1 for large list. Tubes, new/used, test- 
ed, LSASE. Softwave Communications 
(N8EA), 1515 Sashabaw, Ortonville, Ml 
48462. 


THE CASE AGAINST PATENTS. Don 
Lancaster's tested and proven alternatives 
that work in the real world. $28.50, 
Synergetics Press, 3860 West First Street, 
Box 809, Thatcher, AZ 85552. 520-428-4073. 
syner getics @tinaja.com VISA/MC. 


WHY IS THE COMPETITION SHAKING? 
secause 1 - 800 - 4 - MEMORY is rere 


“WE CAN BEAT ANY PRICE IN NUTS & VOLTS” 


WE SELL/BUY ALL MEMORY 
SIMMS - DIMMS - NOTEBOOKS - MODULES 


sree slow?’ Upgradelyour own 
386 or 486 


Computer 


WHAT MORE COULD YOU WANT!! 


*..1-800-4-MEMORY 


908-238-2300 
FAX: 908-238-4404 
Trade-ins accepted too! 


Write in 68 on Reader Service Card. 


START YOUR OWN TECHNICAL VEN- 
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY MACHINE Ii 
tells how. We now have autographed copies 
of the Guru's underground classic for $18.50. 
Synergetics Press, Box 809-K, Thatcher, AZ 
85552. 520-428-4073. VISA/MC. 


“FORBIDDEN SECRETS Of The Legion of 
Doom Hackers.” Big 224-page handbook. 
Condemned programs & techniques from the 
infamous LOD'’s shut down BBS. Hacking, 
phreaking, & more! Limited edition. $20.95 
plus $5 S/H ($7 Canada). NYS add $2.14 tax. 
VISA/MC OK. CRB Research, Box 56-NNV, 
Commack, NY 11725. Phone orders: 516- 
543-9169. 


WORLD'S MOST UNUSUAL 
Communications Books! Large selection cov- 
ering Scanners, “confidential” frequency 
(HF/VHF) registries, wireless history, bug- 
ging, wiretapping, electronic surveillance, 
monitoring, etc. Big free catalog! CRB 
Research, Box 56-NV, Commack, NY 11725. 


MILITARY MONITORING GUIDE. New book 
covers all phases of Military Monitoring. 
Military Frequencies All services, US Military 
bases, Military Black Projects. Major Air 
Force Installations, Monitoring Equipment 
and Systems, Navy/Coast Guard and more. 
$19.95 plus $4 Priority Mail. UNIVERSAL 
ELECTRONICS, 4555 GROVES ROAD, 
Suite12, COLUMBUS, OH 43232. 614-866- 
4605. 


“The Most Advanced Mo 


The MAGIC-BOX™ js a small and powerful 


“THE MOST extraordinary hacking & spy 
catalog in the world!” www.spectre-press. 
com 


HOME AUTOMATOR: “The Newsletter of 
Home ideas.” Each issue con- 
tains technical articles, schematics, feature 
homes, how-tos, and product reviews. 
Subscription $19.95/year. http://www.auto 
mator.com Home Automator Newsletter, 
2258 Sandy Lane, Mebane, NC 27302. 910- 
578-9519 (voice), 910-578-0012 (fax). 


ROBOTICS 


STEPPER IC: New EDE1200 is ideal for 5/6 
wire stepper motors. Download our datasheet 
or call E-Lab Digital Engineering, Inc. 712- 
944-5344. Visa/MC. http://www.netins.net/ 
showcase/elab 


ROBOTS WANTED: Dead or alive, whole or 
parts. HeathKit (HERO JR, HERO 1, HERO: 
2000, or Arm Trainer), Androbots (Topo, Bob, 
Fred, and Androman), RB5X, Gemini, 
Omnibots, Rhino, Smart Rabbit, Robie Sr., 
MAXX STEELE, etc. Also looking for robot 
options, books, and literature. Will pay cash. 
Please E-Mail: rdoerr@bizserve.com Call 
810-777-1313 or write to: Robert Doerr, 
26308 Cubberness, St. Clair Shores, Mi 
48081. 


Universal Cell-Phone Programmer. It only 
requires the phone and a lead (supplied) 


to program the phone using the 
phone’s own keypad. With the 


on 


MAGIC-BOX™ attached the ESN is 
simply entered on the phone’s keypad 
and then after a few seconds the phone is 


programmed! It is supplied to do the Motorola 

models as standard, but can be upgraded (before 

and after purchase) to become a complete Multi- 
Programming tool for almost all phones in use today. 

“This is the only Cell-Phone Programmer you will ever need!” 


PDC Pentium Upgrade Kit 


Do-it-Yourself Kit includes: 
Fast 100 MHz Intel Pentium® processor with ball bearing fan 
Fast motherboard uses reliable Intel Triton chipset and 
supports an Intel Pentium® processor up to 200 MHz 
16 MB Fast EDO ram and Fast 256K Pipeline Burst cache 
Fast 2 MB accelerated PCI SVGA video card 
Detailed step by step, easy to follow installation instructions 
PDC Pentium System sticker for your computer case 
Free technical support 
All components are tested and guaranteed compatible with 
Windows 95, Windows NT, DOS, Windows 3.1X and UNIX 
Options: 
e Add: $40 for kit with P120, $100 with P133, $300 with P166 CPU 
e Add: $100 for 16MB additional EDO ram (32 MB total) 
e Add: $100 for installation of kit in your computer (call for details) 


%¥ Call for details and compatibility with your system. All components are warranted 


for 1 year. Contact MicroAge at 1-800-800-8906 for terms and conditions. Prices are 
subject to change. Call for current pricing. Shipping and Michigan 6% tax are extra. 


MicrooAge 


2025 US 41, Marquette, MI 49855 * 906-228-2626 * Fax 906-228-7774 
Orders and technical support: 


1-800-800-8906 


Mon.-Fri. 8:30AM-5:30PM, Sat. 10AM-3PM EST 


Write in 164 on Reader Service Card. 


torola Cell-Phone Programmer” 


The unit Programs & Repairs (QOOOFFFF faults) all 
MOTOROLA models up to the later 9630 versions, 
; including EE1, 2,3 and STARTAC. 


The MAGIC-BOX™ is 
supplied with 550(Flip), 
Elite and StarTac leads. 


Vr’ only $1299 
ote: The real unit is a C ll U, N ones 
ee. 


Also... “Special Offer” 7 Way Copy-Cat with all cables for only $999. 
Dp M.F.M. GOMMUNICATIONS. 57 Addison Road, Caterham. CR3-5LU. UK. 


“For Information Purposes Only” 


Write in 184 on Reader Service Card. 
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Clearance of test instruments and "4 or 2 of akind" cont'd 
"4 or 2 of a kind” items. You will find 
that our prices are a fraction of the 


competition. All items checked out. 


Raytheon 400 Watt Power 
Supply. Useful for parts or 
_ experimentation. Has high 

freq inductors, Schottky 

i power transistors. 


ANALOGIC 
Thermocouple digital 
thermometer.. Model AN2572 
calibrated range -180 to +760 C. Less 


Boldface 


HEWLETT PACKARD Oscillator 
4204A. 10 Hz - 1 MHZ. Metered, 
Ultra low distortion, digital control. 5"H 
X 17"W X 12"D $79.00 


HEWLETT PACKARD Measuring 
System 5300B. With Timer/Counter 
$89.00 


5304A. 4°H X 6"W X 10"D 


INTERSTATE 

Function Generator F34. Sweep 
0.03Hz - 3.0Mhz. Sine, sawtooth etc. 
6"H X 11"°W X 12 $129.00 
INTERSTATE High Voltage Sweep 
Generator F44. 0.04Hz to 4 Mhz. 5"H 
X 11"W X 12"D $95.00 
GENERAL RADIO COMPANY 
Random Noise Generator 1381.. 2 
Hz - 50 Khz. 4"H X 8"W X 8"D$49.00 


HEWLETT PACKARD 10MHz 
Counter 5301A Measuring System 
5300A.. 4"°HX6"WX10"D $59.00 
TEKTRONIX Waveform Monitor 
1485R. The standard for video. 5"H X 
16"W X 18"D $650.00 
HEWLETT PACKARD Attenuator 
Set 350D. 5W - 55V 600 Ohms. 
DC-IMC. 6"H X 5"W X 8"D $39.00 
HEWLETT PACKARD AC Voitmeter 
400FL. Precision Audio 6"H X 5"W X 
8"D $39.00 
HP DC Power Supply 6200B. 0-40 
V -.75A/0-20V 1.5A. 3"H X 9"W X 
11D. Metered. $59.00 


NEWPORT Electronic Counter 872. 
Panel mount 2”"H X 4"W X 6"D$49.00 
SYSTRON/DONNER triple output 
power supply TL8-3. Metered 
SA/1A/1A. 5"X 8"WX13"D $89.00 
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’ No documentation. $9.75 pp 


BODINE Microstep motor. Model 23TBEHN 
5.1 Volt, 1.8 Deg. steps 50 oz-in. 2 1/4 diam 
© 1/4 shaft 3/4 |. $20.00 


SONY 2/3 inch monochrome scientific grade camera. No defect 
mapping, no edge enhancement, unusual uniformity of pixels. 12VDC. 
Dormeyer Computar f 1.8 high grade lens. Includes power cable and full 
documentation so you 

can experiment with 

or modify this unit. 4 

$199.00 


IMPOSSIBLE? 
SONY 
TRINITRON 
MONITOR 
17" 
$175.00 
RESOLUTION 
TO 1280 x 1024 


REFRESH 
TO 75 Hz 
(NOT 
MULTISYNC) 
USED-LIKE NEW 
.25 DOT PITCH 


This is our most popular item. Originally used on Hewlett Packard 
workstations, it carries HP number 98789A. Brought back from 
their Singapore design center, they saw little use. We have sold 
over 500 of them. Available in several different configurations. 
For Macintosh, with cables, fine tuned for Mac...$225.00. 
Because this is not a Multisync monitor, we recommend that for 
IBM compatibles the monitor be used with the Photon Torpedo 
graphics card. We sell the combination for $375.00 including the 
approprate cable. Experimenters can use the basic $175.00 
Monitor on the IBM at one resolution only, by ordering a cable 
and sync adapter for $50.00. Shipping weight is 52 Lbs. 


| also have Trinitron 20" monitors at $500.00. Similiar specs. 


Dear Readers, 

Ordering from V&M Surplus is easy. No minimum order, no 
hidden charges, most items postpaid. Your satisfaction 
guaranteed, or your money back. My son, Ronald, has joined the 
staff and we hope that this will lead to still better and faster 


service. Sranbklin Y. Fink 


Vision and Motion Surplus 
222 Pleasant Street 


Marlboro, MA 01752 
1-800-471-0747, 1-508-485-3561 


GPS: 71 DEG. 33.82 MIN. WEST, 42 DEG. 20.87 MIN. NORTH 
internet site under construction, available soon: 
www.shore.net/~vision/motion.html 


Write in 128 on Reader Service Card. 


thermocouple $65.00 


NEWPORT Digital Counter,.. Mode! 
6130A. 120 Volts AC 10 Watts. Panel 
mounting $65.00 


INFRARED Industries Temperature 
Controller Model 101C. Super 
precise. Use for black body sources. 

$99.00 


MAXON High Power DC Motor with 
Planetary Gearhead and Encoder. 
Swiss Made. Hewlett Packard 
Encoder, 5:1 planetary reduction, up 
to 400 watts output, 4000 RPM 
reduced to 800 RPM. 2 3/8" 
diameter, 9" Length 


Sony 17" Monitor chassis. This is 
the same monitor as described to the 
left, but without the plastic case. Fully 
enclosed by the electrostatic shield, it 
is safe to use. Use it for built-in or 
experimental applications. Save 
money. Same high quality. $135.00 


LENSES 

These are all 
multicoated lenses. Some are 
apochromatics. Every experimenter 
should have an assortment of lenses 
at his disposal. Order over $100.00 
worth and receive a 15% discount. 
JML Optical Enlarging lens. No 
shutter or iris. 28mm _ f: 4 $8.00 
JML Optical Enlarging lens. with 
click stops. 105mm f: 4.5 - 22 $30.00 
JML Optical Lens. Focal length 132 
mm aperature f: 8 $25.00 
Manufacturer unknown. 50 mm 
f: 2.8. Iris with click stops. $35.00 
Melles Griotlens 9.02" f:6 $30.00 
Pacific Optical Corp Wide angle 
lens. 3" f: 4.5. A $1,000 lens, but 
without the shutter or iris and in two 
pieces: front/back element group. 
Same as Super Angulon. $90.00 


prices postpaid 
high quality — 


ELECTRONICS 


In this column, | answer questions about all aspects of electronics, 
including computer hardware and software. This column doesn’t replace 
the Tech Forum that you've grown to love and support. Instead, it will sup- 
plement it, so feel free to participate as always with your questions and 
answers. You can reach me on America Online at TJBYERS, on the 
Internet at TJBYERS@aol.com or by snail mail at Nuts & Volts Magazine, 
430 Princeland Ct., Corona, CA 91719. 


A Tachy Question 


Q. | read with interest your response to reader Sutherland regarding the use of 
a 556 to read a null from two ignition coils. My question is how do you condi- 
tion the signal off the coils? Mr. Sutherland asked you not to include it in your 
solution, but please show the rest of us the signal conditioning circuit. Also, 
what is the purpose of the 1N4001 diode? 
Guy Haggard 
via Internet 


A. | assume the reason Mr. Sutherland didn’t ask for a signal conditioner 
is because he knows that you have to tailor these filters to the task at 
hand. There is no “one size fits all.” Here’s a medley of signal conditioners 
suitable for use with breaker-point gas engines. BTW, the 1N4001 diode in 
my original design is used as a voltage clamp to prevent the input volt- 
age from exceeding Vcc, which would destroy the IC. As you can see from 
the circuits below, diodes are commonly used in these filters. 


CD-ROMs And The Oldies (amplifier, that is) 


Q. | have an old Sansui 5000 stereo receiver power amplifier in perfect shape. 
| want to connect one of the new CD changers to one of my input jacks. The 
Sony CD changer that | have in mind has a output specification of two volts at 
50K. Unfortunately, the least-sensitive input jack | have is a very low 200 mV. 
Is there a circuit | can build or buy to match these parameters to my old 
amplifier? I’m including a schematic of my input stages. 

Monte Meyers 

Bothell, WA 


A. Yep, you've got an oldie, but a goodie. The problem is that, back in 
those days, we didn’t have Walkmans or laser-powered CD players capa- 
ble of delivering two-volt signals. Instead, the signals came from faint 
magnetic phono pickups or unamplified tape heads. | can remember my 
“prized” E80 phono cartridge churning out a whopping 3 mV! Now that 
we can pump out two volts, the signal-to-noise ratio and overall fidelity 
has improved considerably. After looking over your circuit, my suggestion 
is to completely bypass the preamp section and plug into one of the tape 
monitor channels (A or B). | have a Philips model 920 CD player that’s 
plugged into a Dynakit preamp from the early 60s via the tape monitor 
port that works just fine. It, too, has 200 mV sensitivity. If you experience 
distortion because of signal overload, simply put a 150K resistor in series 
with the tip (hot lead) from your CD changer. 


Another Tachy Question 
Q, I just discovered a goldmine in your column in Nuts & Volts Magazine!- 


I'm not well-versed in electronics, but | do have an interest in trying things 
new. I've spent the majority of my 66 years as a power electrician, so | have a 


With TJ Byers 


fundamental knowledge of the craft. In the October issue, you presented a 
schematic for building an interface to facilitate using a digital VOM as a 
tachometer. I’d like to build this gadget, but | need more information, like: 


1) What is the DC voltage required to operate the device? 

2) How is it connected to the VOM? 

3) If a 555 timer chip is used instead of the op amps, what is the connec- 
tion scheme? 

4) | wish to use the device to measure the RPM of both single cylinder and 
multi-cylinder gasoline engines. What do you suggest that I use to provide a 
signal input? 

Paul Tyson 
Alpine, CA 


A. While I have a soft spot for 555 designs, this project screams for 
National Semiconductor’s LM2917 frequency-to-voltage converter. This 
chip is specifically designed for use in automotive tachometer applica- 
tions, and requires few external parts. The circuit below shows a 
tachometer design for four-, six-, and eight-cylinder engines. 


+12V 10 


In this design, a protection circuit composed of a 10-ohm resistor and 16- 
volt zener diode protect against transients which are commonly found in 
automobiles. With the values indicated, the voltmeter will read six volts at 
6,000 RPM. The approximate settings of the Calibrate control are 90K for 
four-cylinder, 75K for six-cylinder, and 20K for eight-cylinder. 


Three Quickies! 
Q. Three quick questions: 


1) If a phase-locked loop is used to “acquire” the reference color-burst fre- 
quency from the back porch of the horizontal blanking pulse (NTSC), what 
keeps the PLL from unlocking between bursts? 


2) Would Craig's Deoxit be an effective solution to the oxidation associated 
with the “dry contact” effect of high-resistance relay contacts? 


3) Where is the best place (including cyberspace) to learn everything | need 
to know about Geoworks? 

Joseph F. Richmond 

Joppa, MD 


A. Sorry, only one question per customer. Not really, but | have to keep 
the answers short. The answers are: locked by sync, maybe (probably 
not), and 617-661-0590. Okay, I'll fledge it out. 1) The PLL doesn’t have to 
be locked with the signal 100% of the time. Once it acquires a signal it 
will maintain that frequency for as long as it can — or is forced to change 
by an outside influence, which is why it's the perfect decoder. 2) Never 
heard of the product, but if it’s what I suspect, forget it for this applica- 
tion. 3) 617-661-0590. 


Modem Troubles 


Q. My computer doesn’t recognize my new Sportster 28.8 external modem. 
I'm upgrading from a Sportster 14.4 external modem, which my computer 
has no problem recognizing. I've made sure that the DIP switches are in the 
proper positions, and have run the Windows 95 install procedures as 
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CLE ENLE VE 


described, but still n 


Doug Scholes 
Barrie, Ontario, Canada 


A. There’s always the outside chance you have a bad modem or defective 
interface cable. The best way I’ve found to troubleshoot any internal or 
external modem problem is with a shareware program called the Modem 
Doctor. The Modem Doctor checks every serial port chip (UART) register, 
interface cables, modem register, and protocol command for proper hand- 
shaking signals. You're informed if the Doctor runs across something that 
isn’t quite right. The Modem Doctor also lists the type of UART and 
modem you have installed, and can output a copy of the test results to 
your printer or a file. You can download this program from our Web site 
(http://www.nutsvolts.com) under the name MODEMD60.ZIP. 


Static Voltmeter 


Q. Can you provide a schematic and parts list for a static voltmeter? The 
units on the market are too expensive for a novice experimenter to purchase. 
Also, is there a way to eliminate static build-up on my TV screen? Enclosed is 
an article which describes one such unit on the market that claims to banish 
screen static. 
R. Walthers 
Las Vegas, NV 


A. The product you sent to my attention is a device called “Ernie” from 
UltraStat (800-460-7828). The concept is quite simple: You spray the CRT’s 
screen with a conductive solution called ClearView, then use a wire 
whisker to bleed off the static charge to ground. What Ernie does is moni- 
tor the events. While it’s not an active device (simply a resistance divider), 
Ernie has an LCD display that lights up when the charge exceeds 300 
volts — cute, but I don’t know how useful. I’m told you can buy them at 
Walmart and other department stores for about $70.00. You can do almost 
the same thing, though, by spraying your screen with an anti-static solu- 
tion, like Static-Guard, and grounding it with a 1-megohm resistor. As to 
providing a schematic for a static voltmeter, that’s a pretty tall order, and 
the reason why the commercial units are so expensive. Typically, electro- 
static voltmeter technology requires that the voltmeter generate a voltage 
equivalent to the voltage on the surface under test. When the two are 
equal, it’s a simple matter of measuring the opposing voltage to deter- 
mine the static voltage — which gets real expensive real quick, especially 
if the voltages are wide-ranging. However, if all you want to do is get a 
feel for the polarity and relative strength of a static field, this simple elec- 
trometer will do the job. 


At the heart of this electroscope are two JFET transistors connected in a 
balanced-bridge circuit. The gate of Q] is connected to a sensor antenna, 
while Q2’s gate is referenced to ground. Static charges sensed by the 
antenna cause the meter to deflect left or right, depending on the polari- 
ty. R2 is used to balance the bridge circuit, and R1 sets the meter’s sensi- 
tivity, which is a general-purpose, 0-1mMA movement. 


Subwoofer Installation 


Q. What is the proper way to add a subwoofer to an existing two-channel 
Sound Blaster-16 sound card? My existing powered speakers don’t have a jack 
for a subwoofer, nor is there a jack on my subwoofer for the stereo speakers. 
Do you have a circuit that | can build for this purpose? 
Stanley Siu 
Chino Hills, CA 


A. I'm going to assume that you have a powered subwoofer, and not just 
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quencies between 20 Hz and 150 Hz.) This takes power — about 10 to 30 
watts. As you point out, the Sound Blaster-16 has two audio channels, 
and you have only one subwoofer. Fortunately, the human ear is virtually 
unable to detect the origin of bass sounds, so having two subwoofers is of 
no benefit from the standpoint of stereo separation. To install the sub- 
woofer you simply place it across the hot leads of the right and left chan- 
nels using a stereo plug splitter from Radio Shack (part number 274-313), 
as shown in the drawing below. 


Signal Splitter (Supplied) 


| + 


AKS Subwoofer 
AC Outlet 


PC Speakers 
(May be integrated with monttor) 


The above drawing was provided by AKS Acoustics of Wilton, NH (800- 
213-5119/603-654-5388). AKS is a major supplier of powered subwoofer 
speakers for use with the PC, and their Web site 
(http://www.aksa.com/index.htm) is a wealth of subwoofer informa- 
tion. If you decide to cobble your own amplified subwoofer, it can be 
done using a very large speaker (eight inches and bigger) driven by a 
Radio Shack bridge amplifier and electronic subwoofer crossover box 
(Radio Shack part number 12-1974). However, expect to pay as much or 
more as an already-built system from AKS or Yahama. 


PKZip For Windows 


Q. I’ve noticed that nearly all the software available on your Web site is com- 
pressed using PKZip. | use Windows 95 and | can’t find a way to unzip these 
files, short of shelling to DOS and doing it from the DOS prompt. With all the 
power that Windows 95 has, there must be a better way. 
Mobious Trippe 
via Internet 


A. There is. It’s called PKZip for Windows from PKWare, the inventors of 
PKZip. This program lets you create self-extracting compressed files (EXE) 
in addition to unzipping files. It can even add or delete files to a zipped 
file, and repair damaged zipped files. PKZip for Windows comes in two 
flavors: PK250W16.EXE for Windows 3.1 users and PK250W32.EXE for 
Windows 95 and Windows NT users. Shareware versions of both pro- 
grams can be found on our Web site at http://www.nutsvolts.com 


It’s Your Nickel 


Q. | have an old rotary-style pay telephone that | purchased a few years ago 
from an electronics store, which, unfortunately, went out of business shortly 
after | bought it. Now for the real problem: | just moved to another state, and 
in the move, the receiver arm broke off. The arm is made of pot metal that is 
covered with heavy chrome. Would you have an idea of a business that sells 


parts for antique phones? 
Moses Mendzer 
via America Online 


A. There’s a dynamite company in Portland, ME, called Phone Source 
(http://www.biddeford.com/ phonesrc/order.htm; phone: 207-774- 
2828), which stocks parts for virtually every phone ever made. They'll 
also repair it. Unfortunately, they are pricey. The part you describe costs 
$60.00; the minimum labor to install it is $100.00. If you have access to 
“big-city” Yellow pages, you might be able to find a dealer with cheaper 
prices. Another thing you can do is cast a new part using the old part to 
make a mold. Check with your local hobby or crafts store for details. 


QuestLink Delivers Datasheets 


Q. I’ve developed an interface to protect monitors in an industrial environ- 
ment. For the keyboard, | use a membrane keyswitch and a programmable 
keyboard decoder from Hagstrom Ele. However, the cost of this arrangement 
is prohibitive. What I'd like to do is make my own keyswitch using the Intel 
8042 controller. Where can | find the engineering notes on this chip? I’ve 
looked all over the Internet with no luck. 

John Kovach 


via Internet 


A. Have you tried QuestLink’s site at http://www.questlink.com/index 
-html? They have data sheets for about ten 8042 keyboard controller 
chips from three different manufacturers, including Intel. In fact, this site 


Electronics Q6 A 


is a goldmine of data for the serious inventor or hobbyist. The data sheets 
are in Acrobat format (the Acrobat reader is free, and can be downloaded 
from this site, too), and are identical to the datasheets distributed by the 
vendor. 


Dereon questink comiproducts gry7id=1 40500 8ttie=Search+Results+for+Product _ 


& Search Results for Products Like 8042 


_ Description 
CHIPS and Technologies 


“CHIPS AT Keyboard Controller 
342. (CHIPS AT Keyboard Controller 


~~ ROM Device for Desktop Keyboard 
TROM Device for Desktop Keyboard, Low-Power 
‘Keyboard Controller 
ROM Device for Keyboard, 3.3V 

~ Keyboard Controller 
Phoenx Firmware Version 2.5 for Desktop Keyboard 


™ we uA nom ste . Chel WF 8 ‘ * 


Dear Mr. Byers: 


Your “Electronics Q@ & A” column in the January 1997 Nuts & Volts 
Magazine is exceptionally interesting. The answer about a sequence timer is 
something I’ve wanted for some time. However, the value of the capacitors 
identified as C1 are not given, nor are the values for the potentiometers 
marked as R1. Please let me know their typical values. 
The second part of this message relates to the answer given for the DTMF 
decoder. The timing capacitor for the topmost decoder, the one for 1477 Hz, 
is shown as 0.1 uF, and the bottom two, 1209 Hz and 941 Hz, are shown as 1 
uF. The explanatory text mentions 0.1 uF for all of them. Which value is cor- 
rect, 0.1 uF or 1 uF? 
R. Keith Heinsohn 
via Internet 


Response: 
I guess the solution kinda got buried at the bottom of the drawing, where 
you'll find the formula t = 1.1 x R1 x Cl, where t is in seconds, R is in 
ohms, and C is in farads. This is the algorithm for calculating the values 
of R1 and Cl. R1 should be in the range of 20K to 10M; C1 can be any 
value that fits these parameters. For example, a one-minute timer would 
generally have the values of RI = 545K and C1 = 100 uF. Of course, these 
values never work in real life because of component tolerances, hence the 
potentiometer. As to your second question, oops! They’re all 0.1 uF. 
TJ Byers 
Q6&A Editor 


Dear Mr. Byers: 


In response to your comments on no-ballast fluorescent lamps, | remember 
them. | bought one in ’83 or ’84. They were made by Lights of America and 
were heavily promoted in all of the hardware stores, costing $9-$12 (depend- 
ing on whether the bulbs were included). | used mine daily for about nine 
months, then it died. | thought | could replace the ballast, so | opened it up 
and surprise, no ballast — just a capacitor with a low-wattage resistor across it. 
One capacitor per tube, and | forget if it was in parallel or series. The light was 
still under its one-year warranty when it died, so | took it back to the store and 
got a replacement. The replacement looked a little different, so | checked 
inside, and they had added a transformer or inductor for each tube. 
Apparently, the first design wasn’t robust enough. 

Tom Harrison 

via Internet 


Response: 
Thanks for your input. | placed a call to Lights of America (714-978-2905), 
but nobody remembers this product. However, | spoke with a technician 
who told me that several years ago they made a fixture with the ballast 
built into the lamp socket, where it was hidden from sight! This design 
used a 6 uF, 250-volt non-polarized capacitor. Could this be the answer? 
TJ Byers 
Q&A Editor 
Dear Mr. Byers: 


| have been looking for quite a long time for a circuit such as the one called 
“Security Alarm Unarmed” in the January issue. However, | need to have the 
ON time variable from 5 to 15 seconds, and about 30 to 60 seconds for the 
“cooling-off” time. | realize this is probably done with the capacitor values, but 
I’m fairly new to electronics and don’t know how to go about it. Also, can | use 
my Lintronic ultrasonic motion detector (which | bought from Brigar) as both 


a trigger and relay? 
Richard Gauger 
via Microsoft Network 


Response: 

Actually, it’s done using a variable resistor (potentiometer). Like Mr. 
Heinsohn's question above, you can use the formula t = 1.1 x RI x C1 to 
calculate the resistor and capacitor values. The values for 15 seconds are 
270K and 50 uF; the five-second values are 91K and 50 uF. A 250K poten- 
tiometer in series with a 33K resistor will provide the range you're looking 
for. The one-minute values are 240K and 220 uF, whereas the 30-second 
values are 124K and 220 uF. Again, I’d use a 250K potentiometer in series 
with a 33K resistor. BTW, the 33K resistor serves as a current limiter to 
protect the 555. To trigger from your motion alarm I'd use a phototransis- 
tor monitoring the detector’s Trip LED, but | wouldn't recommend using 
its power relay. I’d use an external solid-state relay, such as a Radio 
Shack 275-310, instead. Finally, change the Vcc voltage from 5 volts to 12 
volts. Here’s how to wire everything together. 


+12V 


Radio Shack 
276-145 


TJ Byers 
Q&A Editor 


Reader’s Tip 


Like money and computer memory, you can never have enough Internet 
search engines. Here are four new engines that are worth looking into. 
Steve Bass 
Pasadena, CA 


**MetaSeek Giant 76 Engine MetaSearch 
http://www.netseek.com/metaseek/ 


**Inference 
http://m5.inference.com/ifind/ 


**HotBot 
http://www.hotbot.com/ 
**PriceWatch 
http://www.pricewatch.com 


as) Ge) See) Ges) re) See) Fe) 


https Peewee netseck commetaseek’ 


Like many of today’s powerful search engines, MetaSearch taps into the 
resources of other Internet search engines, such as Lycos and Yahoo. 
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Ty ay = a 2 RON 
DE. j - r J et 
la2FR AS a PD 
BUY DIRECT FROM THE WHOLESALER 


GET THE BEST PRICES AND SERVICE 


ALL UNITS ARE IN STOCK FOR IMMEDIATE SHIPMENT 


CABLE CONVERTERS 
AND ACCESSORIES 


CALL FOR PRICING ON 
ITEMS NOT LISTED 


NEW CONVERTERS 


ary ary QaIy aly 
5 10 20 50+ 
CENTURY CT-3000 $68 $64 $60 CALL 
COMMERCIAL-11 $75 $70 $65 CALL 
PANASONIC- 1003 $59 $55 $50 CALL 
ZENTEK $45 $40 $37 CALL 
NG WAW AS GINS: 
NV-5600 $205 $195 $185 CALL 
NV-5700 $195 $185) $175 = CALL 
NV-5800 $196 be $175 CALL 
NV-5750 $285 CALL 
REFURBISHED CONVER RTERS 
REGAL »* PANASONIC CALL FOR THIS MONTH'S SPECIALS 


32 PIN 
28 PIN 
24 PIN 


Motorola EE3 


$1295 


*Pocket Size 


* 


MTT 


INTRONICS, 


towsnosvace. xa INC, 


TO PRINTER PORT 


a 
E THE POCKET PROGRAMMER 


. . "Operates on 
The portable programmer that uses the printer port of 


9-volt Battery 


your PC instead of a internal card. Easy to use 

software that programs E(E)prom, Flash & Dallas 

Ram. 27(C)/28(C)/28F/ 29F/29CXXXX & 25XX 
series from 16K to 8 Megabit with a 32 pin socket. 
Adapters available for Pic, MCU’s 874X, 875X, 40- 
Pin X 16 & Serial Eprom’s, PLCC, 5-Gang and Eprom 


*Easy to read 
LCD Display 


Emulator to 32K X 8. Only $129.95 


Same Name, Address & Phone Number for 13 Years. 
Now isn’t that Amazing ? 
Intronics, Inc. 
Box 13723 / 612 Newton St. 
Edwardsville, KS 66113 Add $4.75 COD 
Tel. (913) 422-2094 Add $4.00 Shipping 


Fax (913) 441-1623 Visa / Master Charge 
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Write In 176 on Reader Service Card. 


Catalog 8 arrivesin April! 


400 Pages Of Hard-To-Find Electronic Parts. 
This is the one you have waited for. Three years 
in the making. Order now to reserve your copy 


and receive a $5 rebate on first order. 
Antennas, Blowers, Audio parts, Capacitors: (Disc, silver mica, feedthru, 
doorknob, electrolytic, air & vacuum variable, transmitting), Insulators, 
Collins Parts, Tools, Circuit Breakers, Toroids, Fuses, Connec- a 
tors: (RF, electrical, computer), CRTs, Crystals, Dust Covers, Cords, “== 
Enclosures, Transformers, Rack Cabinets, Variacs, Wire and cable ofany type, 
Equipment: (Test[++ big selection of TEK & HP repair parts}, Scope Cameras, Ham, Computer), Fiber Optics, Filters, 
Finger stock, Hardware, Tubes, Sleeving, Inductors - coils & chokes, Knobs, Lamps, Lasers, Manuals, 
Microwave parts, Motors,Pots, Resistors, SIPS/DIPS, Power Supplies, Relays: (Vacuum, contactors, solid 
state, time delay), Rubber clamps & feet, Selenium rectifiers, Gages & Thermometers, Semiconductors, 


instructions. 
Assembled & Pre-tested. 
Electronic Service & Supplies 


"SS IL Switches, Telephones/parts, oddities like “$10 Type Bendix Othe: etc. 


8 states] 


Mail Orders to: 1502 Jones Street, Omaha, NE 68102 
402-346-4750 © Fax: 402-346-2939 © e-mail: grinnell@probe.net 


Surplus Sales of Nebraska 


0 (All OF 


ers] 


Write in 94 on Reader Service Card. 


PLANS/KITS/SCHEMATICS 


HOME AUTOMATION via phone without 
expensive computers, furnace/air cond. on 
remotely, components locally. Minimal wiring. 
Money orders only. Plans $10.95. AMR 
Automate CTR, PO Box 1176, Waltham, MA 
02254-1176. 


LIGHT CHASER kit, includes parts, etched 
board and instructions. For further informa- 
tion, write to: Heyward, Box 93-5169, 
Margate, FL 33093-5169. 


REVERSE ENGINEERS BIBLE. Theory and 
operation behind reverse engineering: com- 
puters, cell phones, descramblers, 
GALS/PALS, encryption, dongles, patents, 
and more. Software included for file editing, 
comparison, logic determination, cracking, 
disassembling, and more. $46.45 postpaid 
520-726-2833. TELECODE, PO Box 6425- 
NV, Yuma, AZ 85366-6426. 


HEATH COMPANY is selling photocopies of 
most Heathkit manuals. Only authorized 
source for copyright manuals. Phone: 616- 
925-5899, 8-4 ET. 


Now Available: 


*EE3 
*Star-Tac 
*7-Way Boxes 


*Load Code 
Removal 


*Repair & Update 
Old Units 


"CopyCat, Black Box, Stand-alone Programmer" 
You have all heard of this amazing device, now you can 
own one for yourself. Complete with cables, and easy 


No kit to put together. Completely 


219-744-4788 


BYDN38B@Prodigy.com 
hittp://www.cris.com/~macguyvr 


Write in 85 on Reader Service Card. 


PULSE OSCILLATOR kit. Variable: F(1Hz- 
1KHz), V(.6V-12V), I(imA-.5A). Can flash an 
LED for 5 yrs. w/o battery change. Includes: 
all parts, schematic, plans. $12 plus $3 ship- 
ping. Ron Rhoades, 545 Stewart Dr., Vista, 
CA 92083. 619-414-6631 VM _ or 
ninteach @incom.net 


HOBBY CATALOG: Broadcast, ham, CB 
transmitters, amplifiers, antennas. TV add- 
ons, descramblers, bugging devices, science 
projects, start your own radio station books 
and more. PAN-COM International, Box 130- 
V, Paradise, CA 95967. www.panaxis.com 


SCHEMATICS AND DOCUMENTATION for 
remote control miniature encoded RF and IR 
transmitter and receiver boards. $5 Inventive 
Solutions, PO Box 8, Stratford, NY 13470. E- 
Mail: invent@ klink.net 


QUALITY KITS. Electronic project kits for 
assembly. Please call for free catalog 1-888- 
GO-4-KITS, or check out www.qkits.com 


200+ ELECTRONIC PLANS & KITS. Build 
for pleasure or resale. Make 100% profits 
reselling printed plans. LSASE for list & deal- 
er info. MATCO-A3, POB 509, ROSEVILLE, 
MI 48066-0509. 


ATTENTION HACKERS and PHREAKERS. 
For a catalog of plans, kits and assembled 
electronic “TOOLS” including the RED BOX, 
RADAR JAMMER, SURVEILLANCE, 
COUNTERSURVEILLANCE, CABLE DE- 
SCRAMBLERS and many other HARD-TO- 
FIND equipment at LOW PRICES. Send $1 
to M. Smith-01, PO Box 371, Cedar Grove, 
NJ 07009 


CNC-STEPPER MOTOR controllers. 3 axis 
chopper driver kits $145. Assembled $195. 3 
axis L/R controller kit $95. Single stepper 
motor controller kit $20. See http://www. 
seanet.com/~dmauch for additional informa- 
tion on low cost CNC, or call 206-487-0013. 
Camtronics, Inc., 18230 130th Pl. NE, 
Bothell, WA 98011-3118. 


VHF POWER AMPLIFIER [um 


BROADCAST FARTHER! 75-110MHz ampli- 
fier connects to stereo transmitters. Produces 
2-15 watts. Requires 50-150mW drive. 
Complete plans with part source and antenna 
information only $14 + $2 S&H. Progressive 
Concepts, PO Box 586, Streamwood, IL 
60107. 630-736-9822. 


“THE MOST extraordinary hacking & spy 
catalog in the world!” www.spectre-press. 
com 


RECOVER “SCRAP GOLD” from old com- 
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 


MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
Industries, 818-842-5953, FAX: 818-845- 
3613. 


TA —— | 
i EE E lb 

CIRCUIT BOARDS Single sided. Small runs. 
No minimum. No set-up fees. No drilling fees. 
No hidden costs. No per hole charges. 
Complete price list available. We even pay 
shipping on pre-paid orders. Circuit Design, 
PO Box 5415, Central Point, OR 97502, 541- 
664-7904. Phone or Fax. 


TEST DEVICES, manuals and software. Call 
Jack at 313-384-3949. No Michigan sales. 


BUILD A radar jammer out of your old radar 
detector. No electronic knowledge needed. 
Easy step-by-step plans. “GUARANTEED” 
new from “Image Master Publishing.” Call 24 
hr. 1-800-295-0953 


MANUALS/SCHEMATICS WANTED 


WANTED: SCHEMATIC for Toshiba 1000 
laptop computer. GMonk, POB 234, Ashfield, 
MA 01330. 413-628-4535. 


WANTED: COPY of formulas for natural fre- 
quency and mode shapes by Robert D. 
Blevins. Vernon Fabishak W9HDH, PO Box 
20972, Greenfield, W! 53220. 


WANTED: MANUAL for Dana 5005/5006 
digital multimeter. Phone/fax 505-988-5233. 


MANUAL WANTED for the Epson FX-100 
printer. 1-800-804-8655. 


WANTED: DIAGRAMS for radio frequency 
heating equipment. Induction, dielectric, plas- 
tic, microwave. YOUNGSON’s, INC., 6701 
Melrose Ave., Louisville, KY 40216. 502-448- 
6228. 


WANTED: TEST EQUIPMENT SERVICE 
MANUALS! And catalogs, for HP, Tektronix, 
Fluke, etc. Pepper Systems, 214-353-0257; 
214-902-9511 FAX. 


WANTED: DELCO RADIO. Disabling 
sequence/factory back-up code for disabling 
theftlock on my Delco radio/CD model no. 
16163141. Also schematics for repair of 
above radio and other Delcos. '58 Mike, PO 
Box 921, Midlothian, IL 60445. 708-389- 
2493. 


BROADCAST EQUIPMENT SCHEMATICS 
URGENTLY NEEDED! Harris-Allied FM 
stereo generator module, model 646-0665- 
000, ca. 1975. Also need schematics for 
Bauer model 660 FM _— stereo 
generator/exciter, ca. 1970. Will pay $$. 607- 
387-3411, anytime. 


MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
Industries, 818-842-5953, FAX: 818-845- 
3613. 


MISC. ELECTRONICS FOR SALE 


BELDEN COAX RG59/U 75 ohms. 11 new 
1,000 ft. rolls. $39/roll. 3-wire 12AWG black 
extension cords, molded plugs, $77 list. Sale 
$25. Scott’s Electronic Surplus 310-491- 
3181. Fax 310-491-3182. 


ELECTRONIC ASSEMBLY MACHINERY. 
We buy and sell assembly machinery includ- 
ing solder machines and board cleaners, 
insertion machines and lead formers. Petlock 
Inc., Rialto, CA. 909-877-8900, FAX 909-877- 
8902. 


HIGH QUALITY TOOLS AND STAINLESS 
STEEL HARDWARE. European and 
American screwdrivers, nutdrivers, pliers, hex 
keys, balldrivers, and much more! Wiha, 
Bondhus, and Knipex! Stainless cap screws, 
machine screws, nuts, washers, U-bolts, and 
eyes. Free catalog. Robert Mink Import- 
Export, Box 6437V, Fair Haven, NJ 07704. 
Telephone or fax 908-758-8388. 


LEDs BI-COLOR RED/GREEN 7 cent ea. 
Rectangular 0.17"x0.17"x0.25”" can be easily 
glued together to form large displays. Made 
by HP. Minimum order 500 pcs. 415-244- 
9438. 


E(E)PROM PROGRAMMER: EETools 


RomMax, 1 gang, 32 pin, $75 OBO. 815-961- 
1519. 


24 Hr. Shipping 


FOR SALE: Electronic components, etc. 
Carbide PC drills $0.30 ea. Mallory 
#FP433.3, 450V Quad Lytics $3.75 ea, 50 
amp MOS-FETs (1-9) $1.55 ea. (10+) $1.25 
ea. Gold plated dual 5-way binding posts (1- 
4) $1.95 ea. (5+) $1.65 ea. 25A/400V bridge 
rectifiers (1-5) $1.95 ea. (5+) $1.65 ea. We 
have many other components in stock. 
Call/send for free flyer. Hoffman Industries, 
853 Dundee Ave., Elgin, IL 60120. We 
accept: Visa, MC, Discover, Amex. Ph: 847- 
622-8201, Fax: 847-622-8202. 


68HC705CB8A ICs blanks, $8.50-$9.50. PIC 
56 XT or RC $2.05, Call 1-800-990-4160. 


250 NEW color CRTs, 11 to 25 in. 1-9 $18 
ea., 10-up $9 ea. List available. Credit Cards. 
ISE, Ph: 210-350-5555, Fax: 210-350-5574. 


MONSTER CAPS (2) GE Pyranol 2500V, 
14mf, $15 each. (1) new 2400V transformer 
$5. New NSA water filters with hardware 
(normally wholesale $150) now $50 each 
while they last. Brad 619-363-6640 evenings, 
619-773-2613 wk. 


OUT OF BUSINESS SALE: TV/VCR repair 
shop. Everything must go. Priced at more 
than 50% off cost. Parts, equipment, SAMs, 
and brand-specific manuals. Super deals, 
guaranteed. Pro Tech, POB 4076, Butte, MT 
59702. Phone 406-723-8922, Fax 406-723- 
4411. 


RADAR GUNS: MPH Industries, model K-55. 
Displays your speed & target speed. Comes 
w/case & instructions. Only $300. 1-800-539- 
2859. 


To Order Call 1-800-292-7711 Fax: (847) 541-9904 


Quality Kits for Hobbyist and Students 


Micro-Master® MM-8000K 


Starting from scratch, you can bulid a com- 
plete computer system. Elenco's Micro- 
Master” Trainer teaches you to write the ini- 


TK-1000 


All the tools 


Stereo Cassette Player Kit 


Model TR-18K 


tial instructions in permanent memory in a 
2816E’PROM, Teaches you all about input 
and output ports and computer timers, 
Build your own keyboard and learn how to 
scan keyboard and display. No previous 
computer knowledge required. Simple, 
easy-to-understand instruction teaches 
you to write in machine language. Upon 


you'll need to 
build these kits. 
25 tools con- 
tained ina 
heavy-duty car- 


* Transparent 
Case 

* Belt Clip 

* High Resolution 

* Includes 
Headphones 


completion of this course, you will be profi- 
cient in computer technology. Complete 
with 126 page lesson manual, instructions 
and experiments. 


AM/FM Radio 
Course 
14 Transistors and 5 Diodes 


Training course of 52 pages is divided into 9 lessons; Audio Amplifier, 
AM Detector, AM IF, AM Amplifier, AM Mixer & Oscillator, FM Detector, 


Kit and Training 


rying case. 


Elenco's advanced designed Digital / Analog Trainer is specially designed for 
school projects. It is built on a single PC board for maximum reliability, It 
includes 5 built-in power supplies, a function generator with continuously 
sing, triangular and square wave forms. 1560 tie point breadboard area. 


ist FM IF, FM RF Stages. “Superheterodyne” receiver of standard AM 


(amplitude modulation) and FM (frequency modulated) broadcast fre- 


quencies. (PC board 11 5/8" x 5 1/4") 


AM Radio Kit and Training Course 
7 Transistors and 1 Diode $4 9,95 


M-1005K 


Digital Multimeter Kit 


M-2665K 


Deluxe Full Function 
Digital Multimeter Kit 
Extra large 1 1/4” x 2 
1/2" LCD display 
“4 area, 3 1/2 digit dis- 
"| play, 34 ranges (cap., 
4 trans. test, diode 
test). 


Robotic Arm Y-01 
The Movit Robotic Arm is 
an educational kit that 
teaches the fundamentais 
of a basic robotic arm as 
well as your own motor 


Sound Activated Switch 
Clap and the light comes 
on, clap again and off it 


Low cost, 3 1/2 
digit LCD, 18 
ranges, transis- 
tor test, diode 
test, overload 
protection and 
pocket size. 


Christmas Tree Kit 
Model K-14 


The Christmas Tree Kit comes with 6 


Christmas 
Tree PC 


XK-550 
Assembled and 
Tested 


*169." 


XK-550K - Kit 


*139.” 


Tools and meter shown optional 


FG-500K 


100KHz Function Generator Kit 


Provides sine, square or 
saw tooth waveforms 
continuously variable 1Hz 
to 100KHz. 
adjustable to 2.5V peak 
to peak. Complete with 
PC board, 
schematic, deluxe case 
with handie and exten- 
sive assembly manual. 


Amplitude 


all parts, 


Telephone Line Analyzer Kit 


Fiber Optics Technology 
with training course 


LIe 


Learn the basics of fiber optics data 
communications while you build this 
exciting kit. Comes complete with all 
necessary components. $ 1 9 95 

. 


Telephone Kit 

Model PT-223K 
Build this high-tech see-thru 
plastic telephone, Learn 
theory on how telephones 
work and then proudly show 


skills. 


yw $59.95 


Telephone Hold 
Button 
Put all incoming and outgo- 
ing calls on hold at the 
press of a button. 


WE WILL NOT BE UNDERSOLD 


Strobe Light 
Produces a bright flash via 
xenon flash tube. The flash- 
ing rate is adjustable. 


UPS SHIPPING: 48 STATES 5% 
IL Residents add 8% Sales Tax 


board, Eight (6) 
green and red 
LEDs produce a daz- 


aiing effect $1 1 95 
0-15V Power Supply 


A low-cost way to supply volt- 
age to electronic games, etc. 


Telephone Bug 
Size of a dime yet transmits 
both sides of a phone con- 
versation to any FM radio. No 
battery needed. 


C&S SALES, INC. 
150 W. CARPENTER AVENUE 
WHEELING, IL 60090 
FAX: (847) 520-9904 (847) 541-0710 
hittp://www.elenco.com/cs sales 


Write in 130 on Reader Service Card. 


A telephone line analyzer 
that provides fast indication 
of telephone line polarity, 
ring and line voltage leveis. 


Transmit your voice on 
any FM radio. Range 
up to 100f. Case 


off your work with the trans- 


2 year warranty on all parts 
and free technical support. 


Prices subject to change without notice 
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NEW MICRO CAMERA, w/audio | 

1/3" CCD, with 266K Pixels. 420 Lines Res., 

0.3 Lux sens. AGC, Auto Shutter. Low Power 

9VDC @100mA, Sid. model has 3.7mm, 78° 

FOV lens, Pinhole model has 72° FOV Both 

focus from 10mm to infinity. A real glass lens! 333 

WHY BUY DISCONTINUED OR SURPLUS? New 

first quality Standard NTSC video out. 1/2 

once! IR SENSITIVE! Size Std: 1.2°sq. x 1°d. PH 

is 757d, w both ith 8" leads attached 
GM-1000-STD, $99 GM-1000-PH.... 
GM-1000STD/Audio,..$119 GM-1000-PH/Au 


SEE IN TOTAL DARKNESS 
NEW, High performance CCD micro camera 
sults many applications. The GM-164IR has 
a 92° FOV, provides 410 Lines resolution with 
0.}Lux sens. AGC and Electronic shutter. Low 
power 12VDC @ 225mA operation, [with 6 IR 
LED's illuminated). The invisible 780nm, 
Infrared LED's allow observation in total 
dorkness up to 20 feet. Perfect for garage, “ 
front door, or dark hallway. Size: 1.75" square e ¢ 
XT thick. Both comeras utilize SONY CCD Ae 9554800 Baa 
and video chipsel. First quality throughout = 


GM-164iIR...$119e0., ABS enclosure, 2'x 3’x .9" $14.95 


Mini, Super Sensitive, C-mount. 
GM-410, B&W, Size only 38mm SQ. x 40mmD, 1/3° 
CCD, >270,000 Pixels, 410 Lines Res., Sens. 0.05 
LUX., AGC & Electronic shutter. 12V @NOmA power 
Three lens options exploit its superior performance. 
NTSC oul, IR SENSITIVE, RCA video connector, std. DC pwr. jack. True 
performance not hype! This camera will out-perform ANY camera in this 
magazine guargnteed! NEW!, w/o lens 
w/l6rnm, £1.6, (15° FOV).$199, w/8mm, £1.3, (30° FOV)....$219 
w/4mm, 1.4, (56° FOV).....219,w/4mm, f1.4 Auto Iris Lens....$305 


1/2” COLOR CCD CAMERA, 
New JVC TK-885U, 
Industrial Quality, 330 Lines, Auto Iris Lens 


Rugged aluminum housing 
Standard C or CS mount. Back 
focus.adjusiment Removable 
1/4-20 mounting plate. NTSC 
video on BNC jack Four pin 
auto iris jack. OC power screw 
terminal sirip, (What could be 
easier?) External AGC on/off, Adjustable white balance and normal or fost 
1/1200 shutter speed. Finally add the CANON 6mm, {1.2 Auto Iris Jens. A 
perfect, no nonsense, color surveillance system. Camera and lens for less 
than the price of the camera alone! You can't touch this anywhere tor less 
Perfect for installers, Lid. Qty 

Camera with A/I Lens and DC adapter............ $229 
Camera less lens 


ar 


LASER SIGHTS, 650nm and 635nm 


WORLDS SMALLEST VIDEO TRANSMITTER, 
The TVX-100 is only an Incredible 1.15" x 0.8" x 0.4” in size, but 
transmit sole controlled hi-res. images with ifs }0OOmW 

output! This is the transmitter 
m you have been waiting for 
? Module shown next to 
watch for size 


9V battery 
which powers it 
Requires only 35mA for operation. Factory tuned ready for you 
to receive on cable channel 59. Will work with color or B&W 
camera. We provide all accessories: UHF Bow tie antenna with 
balun and 3’ F cable and adapter for TV. Team with our 
GM1000 PH camera for a system that fits in a cigarette pack! 
TVX-100 w/accys... s 
TVX-100 w/GM-1000 Pinhole Camera... “$299. 
INFRARED, 3MW, LASER DIODE MODULE, 
New, Toshib t1-026MD, 5mW, 780nm IR laser diode heen 
in a super rugged aluminum 
thermal base. An adjutable 
glass collimating lens and 
sophisticated laser power 
supply complete this 
impressive industrial module 
Size: 2.375°Wx1.5°Hx.1.6°D 
with 3.4” Adjutable output vio trimpot 


Special $29ea. or 3 for $69. 


BEAUTIFUL TRANSIT CASE, from ZERO 
Deep drawn aircraft aluminum. Black powder coat fnish 
Lusturous dual chrome latches and custom reseltoble 
combination lock. Black, fold down handle. Foam interior 

easily removed or cut 
Originally intended to hold 
glass plates. Very good to 
new condition. Overall size: 
16"L x 9°W x 15°D, Inside 
9.510 14°Lx7.5°Wx 12"D 
Like New. Super quality 
Limited quantity, Reg.price..$150 NOW....$59ea. 


SEE in TOTAL DARKNESS! IR FLOOD 
168 LED's !! Powerful, not bea 
power hungry. Projects up to 20 
meters. 24V wall adapter, inc! 
Size only 4.5°Wx6.6"Hx1.5°d 
Commercially made .NEW! 


IR FLOOD 


fe — Bt tes Saidede 


ppeepetss tt 


SERIESESEIE SSS : i 
reebersepsrits 


WEAT! 


Camera Enclosure 
Solid extruded aircraft aluminum 


Size: 3.5°W x 3.7°Hx14'L, Glass e ; 
window. New, $69ea. ES 


J SG 
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EVERYBODY WANTS “THE GREEN” 
Now you can have it all. 

3mW ARGON LASER. Super brilliant turquoise beam looks 
as bright as a 20mW HeNe! New, Uniphase Model 2202-3 
with power supply. The 488nm, TEMoo mode is something to see! The 
power is in the wavelength. This highly visible beam operates where the eye 
is most sensitive. Very impressive for it's size. Head only 2.5"diam. and 13” 
long. Plug and play operation. Standard NI0VAC operation. Compact power 
supply and fan cooled head. Less than 1/4 the price of a new one. Photo not 
available al prees time. Looks like o scaled down version of the 2213 below. 
Limited quantity. Our price........c.ccceccssscrseseseeees $695ea. 
pnwtesciaiea Tn batts AEE sab setnan ten ences anne Laateetthce a 


75mW ARGON LASER. Brilliant Turquoise beam, 
Uniphase Model 2213-75 w/2113 power supply. 
The 488nm, TEMoo mode is something to 
see! Power for a “serious” display. Excellent 
plug and play condition Power supply can 
be controlled remotely with optional 
interfaces. Standard 220VAC operation. Compact 
power supply and fan cooled head. Less than half the 
price of a new one. Reg. $5890, Our price..............- $1995 
Basic remote..........$175, | Remote w/LCD display......$595 


FRONT SURFACE MIRROR with ADJ. MOUNT, 
19mm diam, mirror, attached to a sturdy adj. mount, integral riser 
& base machined from a single aluminum block. Dual allen adj 
screws. Optical center 46mm high. Black anodized. Overall size; 
W50mm x 62mmH x D26mm. Removed from system. Lid.qty 


$29.00ea. or 3/$75.00 


LINEAR SLIDE, NEAT Model $C300, Anodized aluminum, 


industrial quality, Ball bearing, 50Lb. cap. Like new, some have a scratch on 
the edge where a dummy used a ulility knife to open the boxes. Size: 


1.75°Wx4"Lx.75°H with 3.4° travel: Use two for a 


xy. lid Gly, Reg.$86ea. 
Special $34 or 3/$85 
CLAMP-ON CURRENT PROBE, AEMC model 
f Y: 100.101, operates with any DVM, The 1000:1 ratio 
provides measurements up to 1000Amps with 1% accuracy! 
Frequency range 50 to 5000Hz. This is an industrial quality 
current transformer rated for use on cables up to 2000V. Tw 
inch diameter opening for cable. Overall size 8"L. Banana 
jacks for output. Brand new. Speciall.....$49ea. 


FIVE OUTPUT POWER SUPPLY 

Will power just about anythig you can dream up. New, 

Epae Model 1822 fully enclosed in an attactive brushed 
steel and black enclosure. 

g=| Industrial quality power supply with five 
individually fused outputs as per table 
below: 

) +5VDC @2.5Amps 
+12VDC @0.5Amps 
*+20VDC @ 2. 5Amps Trimmer externally 
nperie inl +151to+ 24V0C 


Operates from NOVAC or 220VAC_ Size: 6"H x R°W x 
A fantastic deal $24.95ea. or 3 for: $59.00 


Pat sagey 


MOTORIZED ZOOM LENSES, 


Models with auto iris as well. 
All models are new or like new. 


Fabulous hi-res. optics with standard 
C-Mount. Superior 
Fujinon, Vicon and 
Computar lenses like 
wees these normally cost 
from $400 to $1500 
Now you can afford the 
bes!. There is no 
substitute for a good lens! All 
drive motors will operate from 
6-12VDC. The Auto iris models 
have a built in EE amp which 
uses the camera video outpui 
for control. They will work with 
any camera whether or not it has an “auto Iris” connector 
Use with our GM410 for a long range stealth-cam! 
Type Focallength A/Il_ Price 
18 t0144mm, 8X, f2.0 YES $299 
11 to 10mm, 10X, f1.8 NO $299 
Tito NOrmm, 10X, 71.8 YES $399 
12.5 to 75mm, 6X, f.2 NO $149 
8.510 51mm, 6X, f1.2 NO $199 


Rugged and dependable. 
Windoge and Elevation are 
easily adjustable using 

internal adj. screws 

Custom mount, alkaline: 

battery and remote 

switch included. Simply specify 
your make and model 

LASER SIGHT, Super 650nm 
LASER SIGHT, Ultra 635nm 


MITUTOYO 

DIAL INDICATOR 

with 0.01mm resolution 
and 10mm stroke 

New, Model # 2046-1) indicator 
Individually boxed with certificate of 
calibration, A beautiful instrument 
with a 2° diameter face with high 
contrast yellow background. Fits all 
standard holders. 

Mitutoyo Indicator........$49 


Oe me 


laieniaed 


NEW! Now operate from 4.5 to 12VDC ! 
SPECIFICATIONS: 
OC Power 3-6Vde G65mA 670nm......$29 
Power out: 4 Smw max i‘ & 650nm......$39 
Range: 100-800 Meters . 
Gloss Colimotcr 635nm......$69 
Size: 0.41'diam.x0 7°L Shown Actual Size 
the best value quality available for commercially made, Subminiature, laser modules. A glass 
collimating lens provides |. 5mRad performance. (divergence comparable to HeNe lasers.) 
Wide input range, internal surface mount, 4.5 to 12VDC power supply. Machined brass 
package for excellent thermal characteristics. Truly a quality laser module 
IR LASER DIODE, 5mW, SHARP LD022MD, Brand new! Very 
popular 5mw, 780nm laser diode. Excellent choice for laser communications, 
alarm systems, covert illuminators ond target designation. Highly visible to CCD 
cameras. These must be protected from excess current and static electricity. 
individually tested prior to packaging. $7.95ea. or 3/$20 
Our Exclusive “LAB STYLE” LASERS, 650nm and 635nm, 
Rugged and Dependable. One Year warranty. Adjustable X and Y beom 
position. Aircrafl aluminum housing. internal , 
battery and on-off switch included. Makes a 
super pointer. Size: 75d x 2.75°L 
LAB LASER 650nm......$79 
LAB LASER 635nm......5109 


8030 SOUTH WILLOW STREET BLDG. 2, MANCHESTER, NH 03109 
| MC, AMEX, DISCOVER, COD. ORDER: 800-810-4070 TECH. 603-668-2499 ORDER FAX: 603-644-7825 E-MAIL unltd4u@tiac.net 
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Write in 64 on Reader Service Card. 


Celebrating our 14th Year Of Service !! 
RECTANGLE LED - (.124" « .212") 


MO-TECH DISTRIBUTORS 
YOUR MIDWEST PANASONIC 
CONVERTER WHOLESALER 


LOW PROFILE IC SOCKETS 
© Tin Plated Contocts 


Switching Power Supply 


© Forward Volt 
17-229 
© Forword Current - 


© 115/230 ¥ input 
© 4] walt 


eSy@375A 
$ Iw@1sA 
1 12v@ O4A 
TiS W 
25H 
srocs 14 es | 


PS1003 17.99 17.09 15.38 


What Do We Have ? 
eIC's © Capacitors 
© Oscillators © Connectors 
© Crystals © Trimpots 
* Diodes @ Kits 

* Tools © Vises 

© Loser Diodes * LED's 

© Vises © Tronsistors 
® Resistors © And more! 


© 125" Leod Length 


# 156° Body Height 


5 14 13 
$8109! Bright Yellow 4 2B 2 


10PC 20PC 50PC 
TZPC1453G2 $63- $61- $59- 


“Top of the line converter” featuring sleep timer, parental lock, 
standard/HRC switchable, last channel recall, favorite channel 
memory, and 83 channel capable. 

TZPC1003 $49- $44- $42- 


One of our best selling converters featuring sleep timer, 


A low power collimator pen containing a 
MOVPE grown gain GaAlAs laser diode. 
Pen delivers 2 SmW @ 820nm. Operating 
voltoge of 2.2-2.5V @ 90-150mA is 
designed for lower power opplicotions. 
Macsures 11 mm x 27 mm 


SINGLE TURN POTENTIOMETERS 
© 1/2 Wott 
10% Tolerance 
© 3/8" Square 
© 10-5 Grid 
Betcagees 


GADGETEER'S GOLDINE 
This exciting collection of 
electronic projects features 


experiments ronging from 
magnetic levitation and 


4999 «4749 = 4274 


30.0 
100 © 
500 2 


A complete computer core kit con- 


faving 
parental lock, last channel recall, favorite channel memory, and wat * Ceaning dokene xo ses o high-tech sured 
eqs © Heod-leaning fluid lence and digital communi: 
80 channel capability. SB1099-35° © Ceaning swabs vd cles 
$81100 - 5.25 © Anni-stoth cleaner 20K. © By Gordon McComb 
TZPC175DG2 $89- $85- $82- ok se es so 


] 100K Q 
OA prop 
3793.4 1 Meg 2 
(800) 824-3432 © International — (412) 495-1230 © Fax Orders — (412) 495-7882 
© Technical Support — (412) 495-1231 © No Minimum Order — (Orders under $15 subject to $ 5 charge) 
© UPS 3 doy, Blue, Red, & Fed. Ex. Shipping Available (Coll for charges) © PA Res. Add 7 % Soles Tax 

© Open Mon-Fri 9:00 AM - 5:00 PM (EST) © Corporate Accounts / Quantity Discounts Avoilable 

© We accept M/C, VISA with no surcharge © Call For FREE Catalog ($2.00 Outside U.S.) 

© We Carry A Complete Line Of Electronic Components © Email - Unielect @ aol.com 


FREE SHIPPING! Unicorn Electronics 


1142 State Route 18 
on pre-poid orders Aliquippa, PA 15001 


Our “Top of the line” converter with volume control. Featuring 
sleep timer standard/HRC switchable, parental lock, last 
channel recall, favorite channel memory, and 83 channel 
capable. 


PHONE (810) 566-7262 
FAX (810) 566-7253 


183360 19.99 


18.99 17.09 


© Order Lins — 


Write in 75 on Reader Service Card. 


TEST EQUIPMENT, power supplies, scientif- 


MISC. ELECTRONICS FOR SALE cont. 


CLOSEOUT ITEMS from BNF. Blinking 
LEDs, stop lite kit blinking, red, yellow, green 
LEDs, reqs 6VDC, $3, $10/4. Ni-cad battery 
charger/rejuvenator kit. $7.77, $20/3. Alarm 
indicator kit 2 LEDs, steady, blinking $2, 
$10/6. Letter sign kit, 1" letter, 40 LEDs, 
some blinking, $15, $40/3. 30-pc. temper 
proof tool kit, tool steel $19.95. Wind speed 


ic, and other odd stuff. Contact: T-MINUS-7 
510-651-9477, Fax 510-651-3657, t- 
minus7 @mediacity.com www.tminus7.com 
2060 WARM SPRINGS CT. #5, FREMONT, 
CA 94539. 


WIRE STRIPPERS, thermal, handheld, used. 
$10 + $3 shipping. Strategic Technology, Box 
145-V, Newville, AL 36353. 


Become a Nuts & Volts Distributor 
Call Today! 


(909) 371-8497 


indicator kit $5, $13/3. Jacob’s Ladder 25K 
voltage kit $19, $55/3. Fan/motor speed con- 
trol $3, $10/4, 2-1/2"ID, 1-1/2"D. Solder pot 
$3, $13/3. Voice/sound activated switch 
modu. $1. Components by the foot, assorted, 
$1/10', 500 pts. 2 speed sw. motor/amp con- 
trol $1/2, 12/$5. Mallory Sonalert SC628 
$3.50, $16/5. Security keylock switch, w/2 
keys $3/2. Cable boxes Oak L30 or Oak G26 
$3, $10/4. Mix or match. All working units. 
14550 UART $1.50. Send SASE or flyer. 
BNFE, Rte. 1S, Peabody, MA 01960. 
WWW.BNFE.COM V508-536-2000. F508- 
536-7400. Estab. 1964. 


ELELT ROU 
J 4. 2— 7 —-kema 


For ae it Items Send For 
FREE 168-Page Catalog 


WELLER SOLDERING STATION - M0dEL Wic 100 
* Variable power control (5 to 40 watts) 
$3795 


* Replaceable heating element 

* Quality light-weight pencil iron 
SCOPE PROBE -— 60 muz 
SWITCHABLE X1, X10 $4 295 


Part No. E0603WLC100 
DUAL-TRACE OSCILLOSCOPE 

Part No. EQSSPAK220 
SWITCHES 


Goldstar 9020 
8 POS DIP 


l> La pam 


Electronics tnternational 


ae ER PARTS 


A 


aeo70 Shim PROLESSORS., 


1Mx32/36-70 72-pin SIMM (4B) pees 386DX-33 INTEL.CPU.... 
204x32/36-70 72-pin SIMM (8MB).... $38/59 4860X-33 INTEL.CPU.... 
4x32/36-70 72-pin SIMM (6. 486DX2-66 INTELISV). CPU. sre 
256Kx4 DIP DRAM... $3.50 486DX4-100AMO(3vyINTEL(5V).CPU........ 
xt eceetamannce PENTIUM 90/100. CPU.......-nnissrneereneees 
1Mx4-80 DIP/ZIP DRAM... dh 80287-12.CO-PROCESSOR....... 
256Kx8-60 VIDEO SOJ DRAM... ~ 80387SX/DX.CO-PROCESSOR. 
256Kx16-70 VIDEO ZIP. (2CAS/2E).. 
256Kx16-70 VIDEO SOJ.(2CAS)... 

line of 


20mHz $3300 


DIGITAL MULTIMETER = 
WITH CAP/FREQUENCY/ 
TRANSISTOR TESTER 

Part No. E01DM645 


506 ea. sy 


COMPONENTS 
sf a PRectson FUNCTION GEN. LM555 10 min. 


ANAHEIM WIRE PRODUCTS. DISTRIBU- 
TOR OF ELECTRICAL WIRE AND CABLE 
since 1973. Items available from our stock: 
Hook up wire, Automotive primary wire, GXL, 
SXL, Plenum cable, Teflon wire, Multi-con- 
ductor cable, Irradiated PVC, SO-CORD, Mil- 
Spec wire, Building wire, Welding cable, 
Battery cable, Telephone wire, Shrink tubing, 
Cable ties, Connectors. If interested, please 
call 1-800-626-7540, FAX: 714-771-5043. 
Visa/MC/Amex. SEE US ON THE INTER- 
NET: http://www.anaheimwire.com OR E- 
Mail: info@ anaheimwire.com 


PACKARD BELL UPGRADES...CPU.CACHE 

VIDEO, PENTIUM MOTHERBOARD...“"CALL’* 
MOTHERBOARD BIOS UPGRADES ......... CALL 
486 CPU 5V to 3V ADAPTER SOCKETS........$35 


LM741 10 Win... 
74LSO0 10 Min. 
7805 Regulator 1 
2N3904 10 Mia. 
PN2222 10 Min... 


5 MHZ W/ DIG. DISPLAY 


MODEL 4011 
ALLIGATOR LEADS 66 6a. 
SET OF 10 so10 GPSS | Red LED T 13/ ion —6¢ ea 
Part No. EOSALS1 °2 = | Green LED T 1%/« un. 7¢ ea. 


TERMS: Min. $20 + shipping. School Purchase Orders, VISA] MC, Money Order, Prepaid. 
NO PERSONAL CHECKS, NO COD. NJ Residents: Add 6% Sales Tax. 


365 Blair Roads Avenel, NJ 07001-2293 
http://www.elexp.com (Email: electron@elexp.com) 


800-972-2225 Mfr: 320392 
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$6.95 EPROM PROGRAMMERS $129.95/139.95 
$3.50/3.00 16550 40-PIN UART vow $10.50 
$2.50/2.00 EPROMS & FLASH 
27C512-150NS. 7 ieee SE 
270010-150NS. $5.25 
27F020-1 SONS. aE SN 


GAKX1-150S 22-DIP........crreccossonnnrcevers 
8Kx8-15/20ns 28-DIP........ 
32Kx8-15/20ns 28-DIP 

64Kx8-15ns 32-DIP $6.00 
128Kx8-15/20ns 32-DIP .3mil.......... $1918 
128Kx8-25/20/15ns 32-DIP 4m $18/16/25 


© OTHER PARTS AVAILABLE, CALL FOR QUOTE® VOLUME DISCOUNTS OFFERED 
© PRICES SUBJECT TO CHANGE WITHOUT NOTICE °TERMS:COD (CASH), VISA/MC 
MINIMUM ORDER: $20 SHIPPING & HANDLING: $6 MIN 
ORDER (800) 586-4199 


LA PAZ ELECTRONICS INT'L 
P.O. BOX 261095, San Diego CA 92196 
TEL (619) 586-7610 FAX (619) 586-1482 
e-mail lapazusa@pobox.com 


FOR SALE: Discrete components, solar 
cells, diodes, microphones, crystals. Write 
9953 NW 9th St. Circle #1, Miami, FL 33172. 


Write in 82 on Reader Service Card. Write In 174 on Reader Service Card. 


are individually addressable. It can 

be used to store data from data log- 

gers, to store variables, arrays, or 

Parks a serial data buffer. The cost is 
4.9 

The Mini-Watt is the ideal 

ern supply for five-volt systems. 

sing two low-cost NiCads and a 
step-up regulator, the Mini-Watt can 
act as a low-cost battery powered 
supply. lt can also provide five volts 
at 200 mA. Cost is $29.95. 

The Motor Mind controls up to 
30-volt motors with peak currents of 
3.5 amps. It operates using serial 
communication at 2400 baud to 
allow digital systems to directly con- 
trol DC motors. The Motor Mind also 
acts as a buffer between your sys- 
tem and noise generated by the 
motor. Cost is $29.95. 

The Pocket Watch allows you 
to.set the time, and then read it back 
whenever you desire. Read sec- 
onds, minutes, hours, day of the 
month, and year. Leap-year com- 
pensation is built in. 

An alarm function is also 
designed into the Pocket Watch. Set 
the alarm, and when the time 
comes, it sets a digital output to five 
volts which can be used to drive 
other electronic circuits. Cost is 
$19.95. 

All of these products can be 
used with BASIC Senne designs. 

For more information, contact: 


SOLUTIONS CUBED 
3029 ESPLANADE STE. F 
DEPT. NV 
CHICO, CA 95973 


916-891-8045 
www.solutions-cubed.com 


STATIC RAM MODULES 


ccutek Thin SRAM Modules are 

offered in four configurations: 
128K x 32, 256K x 32, 512K x 8, 
and 1 meg x 8 in SIP, SIM, and ZIP 
modules. 

Available in low standby power 
versions with a range of access 
times from 55 to 100 nSEC and 
standard power designs as fast as 
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15 nSEC, Accutek Thin SRAM 
Modules operate for 5 VDC and 
have common I/O, chip enable, out- 
put enable, and write enable func- 
tions. Typical applications include 
VMEbus designs with tight spacing. 
For more information, contact: 


ACCUTEK MICROCIRCUIT CORP. 
2 NEW PASTURE RD., STE. 1 
DEPARTMENT NV 
NEWBURYPORT, MA 01950-4054 
508-465-6200 FAX: 508-462-3396 
1-800-652-7505 


DIGITAL CONTROLLER 


alcom’s Leister KSR Digital 

Controller and thermocouple 
probe measures and controls the 
temperature of all Leister hot air 
blowers and heat sources to +1°F. 
Featuring a front pane] LED display 
with the process temperature and 
keys for setting process values, this 
programmable controller provides 
automatic tuning with alarm and 
heater burnout safety indicators. 

For more information, contact: 


THE MALCOM COMPANY 
25 ABBOT ST., DEPT. NV 
ANDOVER, MA 01801 
1-800-289-7505 FAX: 508-475-7242 
http://www.maicom.com 
E-MAIL: malcom @aqua.net 


IMAGEGUARD Ii 
CRT MONITOR ENCLOSURE 


Miesratic Shield Corp. announces 
a new product that eliminates 
monitor screen disturbances due to 
magnetic fields from power lines, 
medical equipment, machinery, or 
even another computer. 
ImageGuard |] CRT monitor enclo- 
sures surround the display to pre- 
vent smeared colors or jitter in the 
screen image. Shield construction 
utilizes CO-NETIC AA magnetic 


shielding alloy to provide high atten- 
uation of magnetic fields, restoring 
proper monitor operation. 

For further information, contact: 


MAGNETIC SHIELD CORP. 
740 N. THOMAS DR., DEPT. NV 
BENSENVILLE, IL 60106 
630-766-7800 FAX: 630-766-2813 


QRP TUNER KIT 


DG Electronics announces the 

introduction of their QRP auto- 
matic antenna tuner kit. The tuner is 
a high-efficiency, microprocessor- 
controlled, switched “L” network 
designed to work with dipoles, verti- 
cals, inverted vees, beams, or any 
coax fed antenna in the 1.8-30 MHz 
range. 

The QRP tuner kit retails for 
nce 00 plus $6.00 shipping in the 


=e additional information, con- 


LDG ELECTRONICS 
1445 PARRAN RD., DEPT. NV 
ST. LEONARD, MD 20685 
410-586-2177 FAX: 410-586-8475 
E-MAIL: Idg @radix.net 
WEB: hittp://www.radix.net/~ldg 


LCD FLEX CIRCUIT 


ped line of lightwe pe low-pro- 
fi 


ile LCD circuit modules offered 
in a variety of standard sizes and 
LCD arrays with flexible circuitry for 
a wide range of product design 
applications is being introduced 
Vikay America, Inc. 

Easily integrated into a wide 
range of industrial and consumer 


electronic products, Vikay LCD Flex 
Circuit Modules can be supplied in 
standard LCD arrays, including 2 x 
12, 2 x 12 with icons, 2.x 16, 2 x 16 
with icons, and 4 x 12. Custom dis- 
plays can also be provided. 


VIKAY AMERICA, INC. 
195 W. MAIN ST., DEPT. NV 
AVON, CT 06001-3685 
860-678-7600 FAX: 860-678-7625 


DSP-59Y PLUG-IN 


A DSP-59Y is a plug-in module 
that fits into the Yaesu® SP-5 or 
SP-6 speakers. The DSP-59Y fea- 
tures the new hyper-speed DSP 
processor at 36.8 MIPS CPU. It also 
uses the existing 1/4” phone jack in 
the speaker cabinet, has an A/B 
switch for selectable input channels, 
and the analogue filters are already 
in the speaker. This gives the opera- 
tor maximum flexibility of both filters 
and can be used at the same time. 
For more information, contact: 


TIMEWAVE TECHNOLOGY, INC. 
2401 PILOT KNOB RD. STE. 134 
DEPARTMENT NV 
ST. PAUL, MN 55120 
612-452-5939 FAX: 612-452-4571 
WEB: http://www.timewave.com 


LCDTERM 


he LCDTERM from OTMC, Inc. 

provides a low-cost user inter- 
face solution for machine automa- 
tion. It emulates a standard ANSI 
terminal, supporting software hand- 
shaking. A 16x2 LCD display, with 
optional backlighting, combines with 
a 16-keypad port to provide a total 
user interface solution. In addition, 
an expansion header provides the 
designer with an additional eight 
lines of se cg analog inputs or 

digital /O additional I/O can be 
remotely accessed via ESC com- 
mand sequences. 

The LCDTERM can be shi 
with either an RS-232 or RS-485 
serial interface. 

For more information, contact: 


OKLAHOMA TECHNICAL 
MANUFACTURING COMPANY 
47 N.E. 23RD ST. STE. #A 
DEPT. NV 
OKLAHOMA CITY, OK 73105 
405-524-2499 FAX: 405-524-2725 
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| MISC, ELECTRONICS FOR SALE cont. 


SOLAR KING’S many millions of dollars of 
solar panels in stock. Solar panels: credit 
card solar panel. 6V, 30mA. Flexible plastic 
panel add more panels for other voltages & 
amps. $4.95 ea., $45/10, $210/50, $400/100, 
2' sq. tempered glass solar panel 12 volts, 20 
watts, in a frame with wire leads. Plug-in- 
Play, $195 ea., $1,650/10, $8,000/50, 
$15,000/100. 12°12” 15V, 3W, .25A, $19.95, 
$170/10, $800/50, $1,550/100. 12”x6", 15V 
@ .125A, 1.5W, $15.95, $140/10, $1,200/ 
100, $9,000/1,000. 6”x6", 7.2V @ .O65A, 
-75W, $6.95, $59/10, $500/100, $3,990/ 
1,000. Wholesale, retail, mail order. Material 
running low. New solar material coming in all 
the time. Many other solar items available. 
Catalog SASE. BNFE, Rte 1S., Peabody, MA 
01960. WWW.BNFE.COM V508-536-2000, 
F508-536-7400. Estab. 1964. 


JAN 12AT7WC, Phillips ECG, brand new 
overnment excess. 100 pcs./carton; 
195/carton. Flame Enterprises, 20945 

Osbome Street, Canoga Park, CA 91304. Ph: 

1-800-854-2255; Fax: 818-700-9168; E-Mail: 

info@flamecorp.com We accept Visa, M/C, 

Amex. 


NEW, USED, and “as is” Radio Shack items. 
Software, printers, computers, books, parts 
for R/C cars, etc. Free list. B and B 
Enterprises, 208 S. Pulaski St., Baltimore, 
MD 21223. 410-566-5388. 


RECORDING PAPER 15W x S5OOL, 8 ch., 96 
ea., $25 ea., or OBO for all. BSE, POB 
09649, Bexley, OH 43209-0649. 614-239- 
5763, Fax 614-231-2224. 


SOLAR BATTERY CHARGER. Comes with 
aluminum frame and cig. lighter attachment. 
Send $19.95 to: Quad Energy, PO Box 
690073, Houston, TX 77269. PH 281-259- 
0393 Fax 281-259-7593. http://members.aol. 
com/quadenergy 


MODEL NBP2.4, precision, 2.4GHz, low 
phase error, narrow band pass filters, $148 
each, quantity available 2525. FAX PO or 
requests for information to AMR-LORAN at 
609-764-1643. 


S TEPPER MOTOR CONTROLLER 


memory monitors cpus hard drives motherboards cases 
multimedia scanners mouses video cards desktop systems 


CHOOSE FROM 30,000 ITEMS AT UNBEATABLE PRICES! 


Order via the InterNet at: http://www.apcn.com 


Order Toll Free: (800)878-1701 Credit ¢ ards, 


Gov, & Corp. 
Inside Florida: (305)883-9133 


PO's Accepted 
- CUSTOM BUILT DESKTOP COMPUTERS 
- MONTHLY SPECIALS ON OUR WEB SITE 


Acer AMD Artec APC Adaptec AMI AT&T ATi Boca Brother 
BusLogic Canon CNet 3Com Citizen CreativeLabs Diamond 
Dlink DPT Epson HP IBM Intel lomega Keytronics Kingston 
Kodak Labtec Soyo MAG Micropolis Motorola NEC Okidata 
Panasonic Philips Pinnacle Pioneer Microsoft Cyrix Quantum 
Samsung Seagate Sony Toshiba Western Digital US Robotics 


APC net - 4471 NW 36 ST. Suite 110 - Miami Springs, Florida 33166 - Fax:(305)883-9152 


Write in 34 on Reader Service Card. 


DIGITIAL I/O CON TROLLED 


ADDRESSABLE STEPPER MOTOR 
CONTROLLER: JWPIX-1A 


$199.95 


NON-ADDRESSABLE STEPPER 
CONTROLLER KJ7: RENIX-1A 


$29.95 


Controls up to 4 unipolar stepper motors per 
controller with 8 digital inputs with a throughput 
of 500k bytes / see. Up to 256 Controllers can 
be stacked on a single parallel port. 


MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC- 
TRONIC MATERIAL INDUSTRIES 818-842- 
3539, FAX 818-845-3613. 


J 


SOLAR-POWERED FAN HAT. Baseball type 
hat with solar powered fan. Great for sports 
fans, golfers, etc. Available in red or blue. 
$19 plus $2.00 shipping. CA residents add 
7.75% sales tax. Visa/MC/Disc/Amex OK. 
H.T. Orr Computer Supplies, 249 Juanita 
Way, Placentia, CA 92670. 714-528-9822, 1- 
800-377-2023, FAX 714-993-6216. 


NEW: PHANTOM, POLICE LASER/RADAR 
JAMMER & DETECTOR: No more tickets or 
manufacturer pays them! Guaranteed lowest 
prices. Free brochures. 30-day money back 
guarantee, 3-yr. warranty. Visa/MC/COD. 
Kortesis Marketing, order 303-548-3995, FAX 
or messages 303-699-6660. 


Can be used for the following tasks: 

@CNC Conversion © Telescope Guidance 
®@ Robotics ® Manufacturing 
@Positioning Platforms @Animatronics 


1 1800) 473 - 8080 


ADDRESSABLE DIGITAL VO 


CONTROLLER: JWP1X-3 


$179.95 


NON-ADDRESSABLE DIGITAL 


V/O KIT: REN1X-3 


$29.95 


8 Bit Digital I/O controller, 8 buffered digital 
outputs and 8 buffered digital inputs that function 
at 500k bytes / second. Up to 256 Controllers 
can be stacked per parallel port. 


Can be used for the following tasks: 

®@ Robotics @Automated Manufacturing 
@®Animatronics @Controlling Solenoids 

@ Servos @ Digital Prototyping 


http://www.digitalage.com/VM/Paramax 
Paramax products also available through: 


FORD Ekectronics: (714) 521 - 8080 


Write in 33 on Reader Service Card. 


SA PIChi€és 


KENWOOD 

PB1 —12v @ 1100 mAh 
KNB-3 7.2v @ 1200 mAh 
KNB-4 7.2v @ 2200 mAh 
PB6 7.2v@ 760mAh 
PB7 7.2v @ 1500 mAh 

mI PBE 6 12v @ 850 mAh 
PB-13 7.2v@ 750 mAh 
PB-14 12v@ 800mAh 
PB-18 7.2v.@ 1500 mAh 


CAMCORDER 
Panasonic PB 80/88 
ORIG PAN 
Sony NP77H 
Sony NP55 
Sony NP22 
Canon 8mm 


SALE! 


ALL 7.2 VOLT 
@ 1500 mAh* 


BATTERY 
PACKS 
$3900 


*EXCEPT FNB-35(5)(5) 
BA TTERY-TECH, INC .500-442-4275 tax 516-496-9523 


SEND FOR FREE CATALOG © DEALER INQUIRIES WELCOME IN NEW YORK STATE CALL: 516-496-952 


SSERSSSAS 
3888338338 


FNB-27S tev sg sg ‘ Panasonic Palm 2400 mAh 


JVC GR Type C 1500 mAh 
Sharp BT 21/22 2000 mah 
RCAHitachi 8mm 2400 mAh 39,00 


ALL BRANDS AVAILABLE 


ALIN 
EPB-10N 7.2v @ 700 mAh 
EPB-12N 12v 


DJ-FIT 
EPB-16N 7.2v 
EPB-16N_12v 
DJ-180, DJ580 
EPB-20N 7. 
EPB-20NX 7. 


s 


af 22 
SS & 


BEE 
see 
S88 


Write in 173 on Reader Service Card. 


REPLACEMENT 
BATTERIES 
ALL NEW ¢ MADE IN U.S.A. 


NEW! 
WENWOOD TI2AT/79R 


MasterChargers® 


MasterCharger | DELTA V, 
RAPID CHARGER 
ALL VOLTAGE 4.8v - 13.2v 1/2-2 HOURS 


MasterCharger lla 
TAPER CHARGER 
ALL VOLTAGE 4.8v - 13.2v 0 HOURS 


DUAL CHARGERS 
* MasterCharger i+! 
* MasterCharger I+lla 
* MasterCharger lla+lla* 
*AUTOMATICALLY CHARGES TWO 
BATTERIES AT THE SAME TIME 


All Mastertheruere 
PB ce tg |) Feature: 
* Interchangea 

Hay era Orn, 
* Bu 

* User Friend es 

* More Than 50 Cups Available 
* Optional DC Charger 
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Turn Your Multimedia PC into a Powerful 
Real-Time Spectrum Analyzer 


Features 

* 20 kHz real-time bandwith 

* Fast 32 bit executable 

* Dual channel analysis 

* Up to 65,536 pt FFT 

* Octave analysis (1/1 - 1/24) 

* THD, IMD, SNR measurements 

* Signal Generation 

* Digital Filtering 

* Triggering, Decimation 

* Transfer Functions, Coherence 

* Dynamic Data Exchange (DDE) 

* Time Series, Spectrum Phase, 
Spectrgram and 3-D Surface pilots 

* Real-Time Recording and 
Post-Processing modes 


Applications 

* Distortion Analysis 

* Frequency Response Testing 
* Vibration Measurements 

* Acoustic Research 


System Requirements 

* 486 CPU or greater 

* 8 MB RAM minimum 

* Win. 95, NT, or Win. 3.1 + Win.32s 
* Mouse and Math coprocessor 


Options: 
Dual Channel Operation 
Recording, Post-Processing Modes 
Signal Generator 


Real-Time FFT Analyzer (single channel) 


Professional Quality Sound Cards Available ....Call 


DOWNLOAD FREE 30 DAY TRIAL! 


www.telebyte.com/pioneer 


Pioneer Hill Software 
24460 Mason Rd. N.W. 
Poulsbo, WA 98370 


PHS 


Sales: (360) 697-3472 


Fax: (960) 697-7717 


Spectra Plus 4.0 


Affordable Signal Processing Software 


e-mail: pioneer @telebyte.com 


Write In 40 on Reader Service Card. 


IC SOCKETS: 20 pin @ $4/100, $35/1,000. 
28 pin $5/100, $45/1,000. Credit cards. ISE, 
Ph: 210-350-5555, Fax: 210-350-5574. 


PRC-25 AND -77 MAGNESIUM BATTER- 
IES. LATE '90s MFD. 5/$30 ORDNANCE 
UNLIMITED, 20945 OSBORNE STREET, 
CANOGA PARK, CA 91304. PH: 818-700- 
2905; FAX: 818-700-9168. VISA, MC, AMEX 
OK! ASK FOR DEAN. 


MICROWAVE AMPLIFIER IC. DC to 1.5GHz 
bandwidth, 30dB gain, HP part number IVA- 
05218, new in original pack $2.50. Full specs. 
available. 415-244-9438. 


PCB Design software. Free unrestricted trial. 
Schematic, Autorouter, SMDs, Gerber, etc. 
Why pay more? http:/Awww.bestproto.com/ftp 
site 

ELECTRONIC PARTS: audio/DC power 
jacks and plugs, transformers, adapters and 
chargers, cords, sets & cables assemblies, 
connectors, jacks, & plugs, lamps & bulbs. 
Send for our items list: Alex Mastin 
(Reseller), PO Box 8802, Canton, OH 44711- 
8802. 


COMPLETE LINE OF CABLE PRODUCTS 
Mi Quality merchandise by brand name manufacturers 
M1 Satisfaction guaranteed WM Free gift on first order 


M Technical support 


Mi 2 year warranty on new converters 
M COD shipping & overnight shipping by request 


MI Experience where it counts _M@ Volume pricing 


PLAIN CONVERTERS: ZENITH, OAK, PANASONIC, 
PIONEER, EAGLE, HAMLIN, STARGATE, PLUS MORE. 


REMOTE CONTROLS: ALL MAJOR BRANDS, 
INCLUDING 2-4 FUNCTION UNIVERSAL REMOTES 


WHOLESALE CABLE W-F 11am-6pm EST 
(718) 262-0900 - FAX (718) 657-4015 - (718) 297-9221 


Tell us the 
best price you 
were offered, 


where you got 
it from, and 
let us try to 
beat it. 


Y 


VZZy 


No NY sales. Federal and local laws provide criminal and civil penalties for unautho- 


rized use. Check with your cable providers for 


to use equipment. Must be 


permission 
Saitek Te ai cas ida Ge ccalive: Chdec vy awe waaioat Only: eae 


refurbished as new. 
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WANTED 


a 

ATNOUN MT TH 
(NUN TU 
a 


Test ee 


WE BUY & SELL 


Attn: Richard 
3802 North 27th Ave., Phoenix, 


Arizona 85017 


ELECTRONICS 


602-278-4062 ° 602-269-1737 Fax 


MISC. ELECTRONICS WANTED 


HIGHEST PRICES PAID FOR WESTERN 
ELECTRIC TUBES, EQUIPMENT, AND LIT- 
ERATURE. Other tubes wanted: 2A3, 
5AR4/GZ34, 6CA7/EL34, 6L6GC, 10, 
12AX7/ECC83, 45, 50, KT66, KT77, KT88, 
211/VT-4C, 845, 5691, 5692, 6550, etc. Don 
Singerhouse, PO Box 321, New Richmond, 
WI 54017. Phone/Fax: 715-246-3899. 


WANTED: HEATH VF-7401 xcvr, 2- 
8422/5991 Nixie tubes, 220 module for a 
Drake UV-3 & any UV-3 accessories. Sam 
Taylor KO6VQ, 1649-1/2 Veatch St., Unit #B, 
Oroville, CA 95965. 


WANTED: LATE MODEL TEST EQUIP- 
MENT (Tektronix, HP, Fluke). Also we buy 
test equipment manuals, catalogs. Pepper 
Systems, 214-353-0257; 214-902-9511 FAX. 


WE WANT to buy electronic manufacturing or 
wholesale company, inventory, equipment, 
fixtures. ISE, Ph: 210-350-5555, Fax: 210- 
350-5574. 


DEC EQUIPMENT WANTED!!! We are buy- 
ing DEC systems, boards, terminals, drives 
and peripherals. Also Scientific Micro 
Systems (SMS), DSD, Datability, Dilog, other 
DEC compatibles, and Computer Output 
Microfilm (COM) units. Please call for a quote 
or fax us your equipment list. We buy, sell, 
and trade. KEYWAYS, INC., 513-847-2300 
OR fax 513-847-2350. 


RECOVER “SCRAP GOLD” from old com- 
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 


WESTERN ELECTRIC audio equipment 
wanted. 1927-1960’s. Amplifiers, “receivers,” 
speakers, x-overs, tubes, etc. 1-800-251- 
5454. 


WANTED: TUBE HiFi, Tube theater/commer- 
cial amps, speakers etc. Corner 
speakers/coaxials/triaxials. Old guitars & gui- 
tar amps. Altec, Mcintosh, Marantz, Westem 
Electric, Scott, Fisher, Dynaco, Electrovoice, 
Jensen, Gibson, Fender, Vox etc. Sonny 
Goldson, 1413 Magnolia Ln., Midwest City, 
OK 73110. 405-737-3312. FAX 405-737- 
3355. 


| WANT it and | want it now. | want all of your 
SIMM memory. IBM, Mac, new, used, even 
defective. | want it all. Highest $ paid. Now 
selling memory. We can beat any printed 
price in Nuts & Volts. Call 1-800-4-MEMORY 
now! Voice/FAX. 


WANTED: ELECTRONIC EXCESS “NEW” 
ICs, SEMICONDUCTORS, CAPACITORS, 
RELAYS, FANS, MOTORS. Late model 
TEST EQUIPMENT. Your NEW but excess 
electronics could be exactly what I'm buying. 
LYNN JOHNSON CONSULTING. 408-274- 
3559 V/FAX, lyntec@ccnet.com WEB 
http://www.angelfire.com/ca/ljehome/index.ht 
mi 


WANTED: TUBES, radios, transmitters, 
receivers, gyros, bearings, connectors, 
relays, lamps, synchros. Hyness Company, 
7098 Delair Road, Cranbury, NJ 08512-4212. 
Phone: 609-395-1116, FAX 609-395-1117. 


WANTED: EXCESS ELECTRONIC INVEN- 
TORIES, ICs, MEMORY, EPROMs, PALs, 
LEDs, CIRCUIT BOARDS, DIODES, AND 
TRANSISTORS. CALL ACTIVE MICRO, 
310-494-4851 OR FAX 310-494-4913. 


ALL AT&T and major brand phone sys- 
tems wanted! Any condition, one phone or 
complete systems from AT&T, Northern 
Telecom, Toshiba, etc. Highest prices paid! 
We pay shipping and CODs. Call 1-800-331- 
9560 or fax list to: Steve at J&J Materials 
908-774-1807. 


WANTED: AVIONICS test equipment. IFR 
1200Y3, 401L, 750B, 600A, Also Collins, 
King, Microline, Proline, Silver, Gold Crown 
Ground Power Units, Fox Carts. Avionics 
Plus, 28000 Airport Rd., Box A17, Hangar 97, 
Punta Gorda, FL 33982. 941-575-0138 P, 
941-575-2361 F. 


WANTED: JENNINGS type J-1004 or J-1005 
high voltage voltmeter. Equipment in all types 
of condition accepted. Youngson’s, Inc., 6701 
Melrose Ave., Louisville, KY 40216, 502-448- 
6228. 


WANTED: OLD, new, used, Western 
Electric, RCA, Telefunken, GE, Jan, 
Mcintosh, Marantz, Dyna, Fisher, JBL, EV, 
Tannoy, Jensen, EMT, Thorens, Fairchild, 
Altec, Westrex: TUBES, ers, amps, etc. 
ory Corb, 713-728-4343, FAX 713-723- 
1301. 


WANT USED or surplus DC motor controls or 
adjustable frequency AC drives, 1/2 HP and 
up. DC motors fractional to 3 HP. C. 
Woodruff, 5507 55th Ave. So., Seattle, WA 
98118. Voice/Fax 206-723-8487. 


WANTED: ELECTRICAL materials, Allen- 
Bradley, Agastat, Appleton, Crouse-hinds, 
T&B, Square D, Pyle National, Russel & Stoll, 
circuit breakers, fuses, connectors. Call 
Beiner Sales, 805-376-9044, FAX 805-376- 
8207. 


EXCESS INVENTORY WANTED: 
Transistors, semiconductors, capacitors, PC 
boards, & diodes. We buy it all!! Contact: 
SEMITECH, INC., 334 Cooper Road, Bidg. 
A., Berlin, NJ 08009. Phone 609-768-0030, 
FAX 609-768-5690. 


MICROWAVE MIKE, the RF Plumber, needs 
waveguide, fixed and transportable 
microwave radios, and related hardware. Fax 
your available inventory to 609-875-7577 or 
Call 609-875-1189. 


Accept Credit Cards 
and Increase Your Sales! 


MasterCard, Visa, American Express", Discover® 


All Types of Businesses Considered 


Why limit yourself to only customers with 
cash in their pocket or checking account? 
Accept credit cards and you open the door 

to the rest of the buying public! 


When Visiting Disney World And Sea World. . . 
Come To The World Of Electronic Surplus! 


SK YCRAFT 


PARTS & SURPLUS, INC. 
ORLANDO, FLORIDA 


Located At The Intersection Of 1-4 
And Fairbanks Avenue. 


A Self-Service Retail Outlet Featuring Commercial 
And Government Electronic Surplus Including: 


* COAX 

* RELAYS 

* HARDWARE 
* CAPACITORS 


* WIRE 

* SWITCHES 

* RESISTORS 

* TRANSISTORS 


Axin Financial Services, Inc. 
will waive your sign-up fee ! 
(Limited time offer) 

No sign-up fees if you act now! 
Call or Fax for Free Info: 


Jim Krause, Axin Financial Services, Inc. 
Voice (800) 318-8304 Fax: (310) 690-5849 


Axin Financial Services, Inc, A Registered ISO/MSP 
of AmericanMidwest Bank & Trust, Rosemont, IL 


Check Guarantee, ATM / Debit Card also available ! 
“American Express & Discover subject separate approval 


Write In 72 on Reader Service Card. 


WANTED: ELECTRON tubes, ICs, semicon- 
ductors. Astral, PO Box 7O7NV, Linden, NJ 
07036. Call 1-800-666-8467. 


WANTED: BALANCING machines & vibra- 
tion analyzing equipment manufactured by 
the following: Spectral Dynamics, Hofmann, 
Bentley Nevada, Schenck, IRD 
Mechanalysis, Gishott. Contact Mike Park at 
E.T. Balancing, 12823 Athens Way, Los 
Angeles, CA 90061. 310-538-9738, FAX: 
310-538-8273. 


WANTED: ALLEN Bradley/stackpole carbon 
composition resistors, 1/2W, 1W, & 2 watt. 
Any quantity. Contact Charlie 818-444-7079, 
FAX 818-444-6863. 


MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC- 
TRONIC MATERIAL INDUSTRIES 818-842- 
3539, FAX 818-845-3613. 


Subscribe to Nuts & Volts! 
Call 1-800-783-4624 


BBS & ONLINE SERVICES 


SIMPLE INTERNET PUBLISHING! No com- 
puter needed. Send $19.95 for kit to: 
NetPlace, PO Box 700309, San Jose, CA 
95170. Price includes your original designed 
page on the Internet for a year! 1-888-NET- 
PLACE (toll-free). 


SHARE REPAIR. E-Mail tech support for TV- 
VCR technicians. For information, E-Mail: 
rhett@dump.com 


EDUCATION 


DON LANCASTER’S ACTIVE FILTER 
COOKBOOK is back in print. Autographed 
copies of the seventeenth(!) classic printing 
$28.50. SYNERGETICS PRESS, Box 809-N, 
Thatcher, AZ 85552. 520-428-4073. Visa/MC. 


%& TRANSFORMERS 
* TEST EQUIPMENT 
* NI-CAD BATTERIES 


PH 407/628-5634 —— ss 
P.O. BOX 536186 
ORLANDO, FLA. 32853-6186 


* PANEL METERS 
* CIRCUIT BOARDS 
* INTEGRATED CIRCUITS 


HOURS: 


Monday - Friday 8:30-6:00 
Saturday 8:30-5:00 


Kwa KaKe KKK 


We Buy Surplus 
Electronic Parts — 
FAX your list. | 

t 


FAX 407/647-4831 3) 


SKYOR. 
faa W Venbanke hea — 


Bf 
| 


ESP, BIOELECTRICITY, microwave hearing 
introduction comprehensive booklist $1. 
Research Associates, PO Box 3583, Boynton 
Beach, FL 33424-3583. 


LEARN PC ASSEMBLY LANGUAGE. Disk 
$5, book $15, assembler $5. ZIPFAST, Box 
12238, Lexington, KY 40581-2238. 


START YOUR OWN TECHNICAL VEN- 
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY MACHINE II 
tells how. We now have autographed copies 
of the Guru's underground classic for $18.50. 
Synergetics Press, Box 809-K, Thatcher, AZ 
85552. 520-428-4073. VISA/MC. 


KNOWLEDGE CARDS. Facts and formulae 
from math, English, science, and electronics. 
Fun and educational. For elementary school 
thru college. Box 12238, Lexington, KY 
40581-2238. 


Subscribe to Nuts & Volts! 
http://www.nutsvolts.com 


Zenith ST1000’s 
$25.00 


Also available: 
SA-8550 SA-8580 SA-8590 
DPV-5 DPV-7 DPBB-7 
Pioneers, Basics & more! 


Check out our new web site @ 
http://www.kableworks.com 


All ZTACS available including 1600's - All converters are unmodified 


Write in 186 on Reader Service Card. 


Call 
800-899-5000 
TO ORDER 


The RF Connection 

213 North Frederick Ave. 
Suite 11NV 
Gaithersburg, MD USA 


ZO-45zz00 


Complete Selection of MiL-Spec Coax, RF 
Connectors and Relays 


UG-21B/U N Male for RG-213/214 
UG-21D/U N Male for RG-213/214 


UG-21B/9913 
UG-21D/9913 


Amphenol 83-1SP-1050 PL-259 
UG-176/U Reducer RG-59/8X... .25 or 5/$1.00 
UG-175/U Reducer RG-58/58A.. .25 or 5/$1.00 
J&I Silver Teflon PL-259 MIL-Spec 

$1.25 or 10/$10.00 


MiL-Spec Coax Available (Teflon, PVC 11A) 
Certified CQ Flexi 4XL811A (Flexible 9913) 


New Product: International's 9096-2A Low 
Loss RG-8 Size, Stranded Center Conductor 
Same Specs As 9913. .... .70/ft or $59.00/100ft 


Also New: RG-8X Clear w/UV Jacket 98% Cu 


Call for Specials of the Month 


Full Line of Audio Connectors for Icom, 
Kenwood, and Yaesu 


Prices Do Not include Shipping 


Orders 800/783-2666 
Info 301/840-6477 
FAX 301/869-3680 


Write In 142 on Reader Service Card. 


SPECIAL NEW PCMCIA 
SRAM & FLASH CARDS 


Grid made by Fuji Elec. | Meg SRAM 
cards. Will work with most PDA & 
Laptops with PCMCIA socket. All sizes 
are uncompressed. Sample compatibility 
list: HP 100LX & 200LX, Tandy Zoomer, 
Zaurus SXXX, Apple Newton, Etc, 


YX 1 Meg SRAM $34.95 Ea. ¥¥ 


Flash Cards For HP 100/200LX 
& Kodak DC50 Digital Camera 


New! 5 Meg, 10 Meg, 20 Meg PCMCIA 
Flash Cards. All Flash Cards have industry 


standard ATA interface. 
(Note: Quantities Limited) 


5 Meg Flash Card 
5V Write & Read (40G3166) $79.95 Ea. 


10 Meg Flash Card 
5V Write & Read (SDP5-10) $199.95 Ea. 


20 Meg Flash Card 
SV Write & Read (40G3168) $319.95 Ea. 


30-Day Guarantee on all items 


Reboot Electronics, Inc. 
P.O. Box 1065 
Maywood, NJ 07607 
Phone/Fax 201-457-1980 
E-MAIL: reboot @carroll.com 


Write in 175 on Reader Service Card. 105 


aVanco 


The Electronics “Five & Dime”! 


2.4 GHZ VIDEO/AUDIO 
TRANSMITTER/RECEIVER 
4 Channels, 300 Foot Range, 
Cables and AC Adapter Included 


2.4 GHz oo nce $1 60 
Transmitter/Receiver w/Remote & IR Control Option $225 
2.4 GHz Spread Spectrum Radio Modem Available 


DBS 14” Antenna and Downconverter $175 
Color CCD Camera $175 


ALJON TECHNOLOGIES, INC. 


40,000 FT* OF REAL BARGAINS 


@ diodes ® tie-wraps 

@ misc software @LEDs ® batteries 

@ TVIVCR service parts @ telephone parts & acc. @ fuses 

eiCs ® resistors @ crystals 

@ sockets @ oscillators 
@ tubes @ fans, meters 
® transistors ® speakers 


® computer parts ®@ wire & cables 

@ obsolete parts 

@ equipment racks 
@ knobs & hardware 
® circuit boards 

@ subassemblies 


@ neat “junque" 


@ capacitors 
®@ switches & relays 
® connectors 


3892 Del Amo Bivd. #703, Torrance, CA 90503 


t1(310) 793-1788 


Major Credit Cards Accepted 


Write in 39 on Reader Service Card. 


BUY * SELL* CONSIGN 


WANTED 
» Electronic Test Equipment 
» Electronics Invento 
4 Scientific ee men 
. Shop Equip. 
> Data/Telco 


Nationwide! 

Call our Fax-On- 

Demand System, or our 

Internet site for current availability. 

Visit our 25,000 sq. ft.showroom warehouse 
M-F 9 to 6; Sat 9 to 5 


PHONE: (612) 944-7670 
INTERNET: WWW.GO2DEXIS.COM 
FAX: (612)942-9712 @ FAX-ON-DEMAND: 1-800-547-4636 X 300 


Write in 51 on Reader Service Card. 


INTERESTED IN buying a small RF connec- 
BUSINESS OPPORTUNITIES 


tor and related business. Please send details 
and asking price in confidence to: PO Box 
HOME AUTOMATION DEALERS WANTED. 
Free information. Call 1-800-838-4051 or fax 


827, Somers, CT 06071. 

CD-ROM, 600 how-to books, reports, and 
name, address, and telephone to 402-729- 
3863. 


guides to reprint and sell. LSASE: CD-ROM, 
Box 1056, Jeffersonville, IN 47131. 


ONS. .$.7T,0.28 


N 
O 

F S 

L A 

oO L 

R E 

MILLENIUM CONVERTER i § 
; $69.00 7 


Pt ce 


CALL FOR QUANTITY PRICING 
OPEN MONDAY - 


106 = February 1997/Nuts & Volts Magazine 


CALL 1-888-426-9787 


DOZENS OF OTHER CONVERTERS AVAILABLE 


We have one of the largest selections of common and “hard to find” integrated os 
circuits available. Check out our huge inventory of new and used computer 
equipment. We offer quick turn-around order processing. Call us first for the best 

-_ 


selection and lowest price! 


Call or write 
for a catalog 


501 12th Avenue South - 


Orders only: 1-800-JAVANCO (528-2626) 
(615) 244-4444 SF at 
BBS: (615) 244-4445 Fax: (615) 244-4446 
http:/www.javanco.com 


wets net 


Nashville, TN 37203 


+ Hours; 8:30a-5:30p CST M-F 9a-ip CST Sat 


Write in 199 on Reader Service Card. 


HAMFEST TULSA, Oklahoma March 15-16, 
1997, $45, admission $8, flea market tables 
$6. Call 918-622-2277 (voice/fax) 24 hrs. 
E-Mail: megriffin@ionet.net Internet: 
www.greencountry.com/hamfest 


$100 STARTS your company! Get free long 
distance calls and cash bonuses by becom- 
ing a phone card distributor. No hidden costs 
or phone sales involved. Vector, PO Box 385, 
Hamburg, NY 14075. 


MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
Industries, 818-842-5953, FAX: 818-845- 
3613. 


THE CASE AGAINST PATENTS. 
Thoroughly tested and proven alternatives 
that work in the real world, $28.50. SYNER- 
GETICS PRESS, Box 809-N, Thatcher, AZ 
85552. 520-428-4073. Visa/MC. 


DID YOU know Chaffin Electronics offers: 
Programming service, circuit board manufac- 
turing, thousands of obsolete and hard to find 
ICs, same day shipping, computerized parts 
search? Call for more information. Phone: 
614-574-4456 or 6906, FAX: 614-574-2124. 


FREE INFORMATION: Start your own 
telecommunications business. Leam how to 
be a distributor for the largest independently 
owned phone company in the USA. SEND $2 
S/H. N. MELF!, 60 Newtown Road, Suite 60, 
Danbury, CT 06810. 


SU PoP tree 


NOVAVISION CONVERTER 
$199.00 CALL FOR QUANTITY 


WE STOCK A FULL LINE OF CABLE EQUIPMENT 
ee CALL US FOR QUOTES 


WE SHIP THE SAME DAY 
90 DAY LIMITED WARRANTY 


SATURDAY FROM 9:00AM TO 5:00PM 


Write in 134 on Reader Service Card. 


MILLIONS IN scrap goid are about to hit the 
market in the form of old computer junk. I'm 
making a bundle recycling this material and 
you can join me. Call 24-hour message: 603- 
645-4776. 


COUNTERSURVEILLANCE = $250 HRI 
Electronic eavesdropping is unbelievably 
widespread! Are you sure you're safe? Learn 
how others (without prior experience) eam 
$250 HR in the fascinating field of COUN- 
TERSURVEILLANCE! For free catalog call: 
1-800-732-5000. 


HOLDER OF US Patent #4,797,671 (Motor 
Vehicle Locator System) wishes to license or 
sell t . System is of relatively simple 
design and is NOT GPS-based. Call 518- 
356-1879 for details. 


START YOUR OWN TECHNICAL VEN- 
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY MACHINE II 
tells how. We now have autographed coples 
of the Guru's underground classic for $18.50. 
Synergetics Press, Box 809-K, Thatcher, AZ 
85552. 520-428-4073, VISA/MC. 


L8L6-97¢-888-L TIVO 


mages are showing up in all types of 
software these days. Web pages and 
multimedia CD-ROMs are loaded with 
images, and even plain vanilla Windows 
applications are using more 
Braphics, icons, screen 6h 
captures, and other images. If 

re developing any 

ind of software, 

you need 


to understand 
image files. 

But using image files can 

roduce rude surprises no matter 

how skilled you are in a programming 

language or development tool, such as major 

changes in color tones or resolution when imported into 

a project file. And if you're using images in a Web page, 

ou have to contend with the large size of many image 

iles and the lengthy time required to download them from 
the server, 

To successfully use image files in Windows software, 
you have to understand how images are displayed on 
PCs, the different formats for image files, how colors are 
determined in images, and how images are compressed. 
In other words, you need to understand the topics we're 
going to discuss in this month’s column. 


What's in an Image? 


The video displayed on a PC monitor is significantly 
different from the video displayed on a consumer 
television set. If you haven't done so recently, take a close 
look at an image using a graphics program with a “zoom 
in” feature (like the Paint program supplied with Windows) 
or by looking at the image on a PC monitor using a 
magnifying glass, A couple of minutes spent examining an 
image this way will help you better understand the 
following paragraphs. Figure 1 shows what you might see. 

If you did closely examine an image, you noticed that 
the image is composed of numerous discrete “picture 
elements,” or pixels. Each pixel is independent of other 
pixels, and has its own color and intensity values. When 
viewed at a normal distance without any aid (like a 
magnifying glass), the pixels in an image cannot be 
distinguished from each other and “blend” together into a 
continuous image. The resolution specified for a display 


indicates the number and arrangement of pixels on the 
display. For example, a 640 x 480 display means 
there are 640 pixels horizontally across the 

display and 480 pixels in each 

vertical line of the display. The 

more pixels in the i 

display, the 

high 


the si 
quality and the 
" larger the size of the image 
ile. 

You're probably aware that many 
Windows PCs can sl images having over 16 
million different colors. Incredibly, all of those colors are 
created using various combinations of just red, green, and 
blue. The color of each pixel depends upon the values for 
red, green, and blue assigned to that pixel. The values for 
red, green, and blue are indicated by a value from 0 (no 
trace of the color whatsoever) to 255 (the color is at 
maximum intensity, or “fully saturated"). If a pixel has a 
value of 0 for each color (0,0,0), this means the pixel has 
a complete absence of color and will therefore egos 
black. By contrast, a pixel with a value of (255,255,255) 
has each color at maximum intensity and would appear 
white. A pixel with a value of (128,128,128) would appear 
gray. Other combinations include cyan (0,255,255), 

magenta (255,0,255), and yellow (255,255,0). 


The values for red, ec and blue are usually 


represented in hexadecimal notation. Hexadecimal is a 
base-16 numbering system using the digits 0 to 9 and the 
letters A through F to represent the decimal values of 10 
to 15. In “hex,” the decimal value of 255 would be 
represented as FF. Many Windows development systems, 
like Visual Basic, use hex representation of pixel colors. 

If a range of 0 to 255 (or 0 to FF in hex) is used to 
represent possible values of red, green, and blue, the total 
number of possible colors is equal to 256 x 256 x 256, or 
16,777,216 different colors. This is referred to in 
Windows as True Color. However, displaying that many 
colors requires additional memory and hardware. Since 
not all PCs can display True Color images, “256-color” 
video has emerged as the baseline for PC images. Any of 
the over 16 million colors can be included in the 256 
colors displayed. The set of 256 colors displayed in an 
image is known as the vers “palette” Many graphics 
programs, development tools, and applications software 
allow users to select which colors are included in the 256- 
color palette for images created or displayed in that 
software. Figure 2 shows the Windows95 selection 
window that allows users to control how many different 
colors will be asian by their PC monitor. 
The number of colors used in an image is directl 

related to the size of its file. A True Color image will 

enerally occupy over three times as much memory as 
the same image represented in the 256-color format. 
While this is generally not a concern with applications 
residing on a hard drive or CD-ROM, it can be a problem 
with applications on a floppy or Web od rae In particular, 
Web page images should be restricted to 256 colors. 


Bitmap and Vector Images 
Most of the images you'll deal with on a PC will be 


bitmap images. A bitmap image is what its name 
implies, namely a “map” of the pixels that form 
the image. The pattern of pixels forming a bitmap 
image is scanned from top to bottom in a raster 
pattern. For this reason, bitmap images are 
sometimes referred to as raster images. You can 
think of each pixel as one of the dabs of paint 
aopies to canvas by an artist to make a painting. 
e pixel pattern in a bitmap image is difficult to 
alter or resize, and this means bitmap images 
tend to be “static.” The standard Windows Paint 
pecan produces bitmap image files. A file fora 
itmap image specifies which pixels on a PC 
monitor will be used to form an image and the 
color values of those pixels. File names for 
mg images end with such extensions as BMP 
and .GIF. 


Vector images use mathematical routines to 

generate vectors that define an image on a PC 
monitor. There is no fixed “map” of pixels describing 
their location or color values; those aspects are 
determined by the mathematical routines producing the 
vectors. The image vectors can be redefined 
mathematically, meaning vector images are easy to resize 
and alter. Images that you can “stretch” or “compress” by 
clicking on sizing “handles” and dragging them are vector 
images. Adobe Illustrator and Corel Draw are examples of 
illustration software that produce vector images. The 
resolution of a vector image depends on the resolution of 
the display device; a vector image will pip! sharper on 
a 600 dpi laser printer than on a 300 dpi printer. Vector 
files are significantly smaller than bitmap files describing 


’ the same image. 


Palette Problems 


Palettes are a VERY common source of problems 
when working with images. If | encounter an image that 
has incorrect colors or other problems, the first place | 
look is the palette used to create the image. 

Here's a 2 ae (and common) situation. Let’s 
Suppose a grap ics artist prepares a 256-color image 
using a graphics program that allows development of a 
custom color palette for each image. The artist creates a 
custom palette for the image. When you get the image file 
from the graphics artist, you import it into a development 
tool or applications program that uses a different color 
a What happens when you try to open the image 

e? 


The result is what is known as a palette conflict. 
When the palette of your development tool or soma 
program encounters a color in the image’s palette that it 
doesn't have, it will attempt to substitute the closest 
available color in its palette. This means the image could 
look substantially different, depending on how many 
colors must be “approximated” and how extensively the 
substituted colors are used in the image (such as on a 
background). If the two palettes are highly different, it ma 
be impossible to approximate all colors. In this case, pixels 
of various colors are used to substitute for certain colors. 
This is known as “dithering.” The result is a grainy, fuzzy 
looking image. Figure 3 shows an example of dithering; 
the grainy, “broken” look of the image is due to:a palette 
conflict between applications. 

Dithering gets worse if multiple images with different 
palettes are used on the same screen display or Web 
page. This situation overtaxes the ability of your palette to 
make adequate color approximations. The dithering 
process could degenerate to the point where the 
substitute dots are random colors or even black. 

Another source of dithering is when an image is 
created in True Color and then saved in 256-color format. 
When this happens, the Hide he program has to 
approximate some colors and substitute for others. 

The key to avoid palette conflicts and dithering 
problems is to be aware of the potential for them. Unless 
you know in advance that all PCs that will use the image 
can handle True Color images, develop all a using 
the default Windows 256-color palette. Don’t develop in 
True Color and then save as a 256-color image, and don’t 
use custom 256-color palettes! 


Hardware Issues 


Not all image problems are software ones. Hardware 
variations — especially between the developer's PC and 
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the user’s PC — can have a big impact on image quali 


quality. 
Monitor resolution is a frequently pitied ‘ 


problem area. One measure of a monitor's quality is 
“pitch.” This refers to the spacing between the red, green, 
and blue W lsn daa dots that make up each pixel. Pitch is 
‘measured in millimeters, such as 29 mm. The lower the 
value, the better the resolution of the monitor. 
Another big consideration is whether a monitor is 
interlaced or non-interlaced. An interlaced monitor first 
scans all odd-numbered lines on the screen, and then 
fetums to scan all even-numbered lines. A non-interlaced 
‘monitor scans each line from top to bottom, producing a 
sharper image and less flickering. 
Monitors also differ in the number of pixels per inch 
(ppi) they display. The typical PC monitor displays 96 ppi, 
while most Macintosh systems use 72 Pe monitors. If you 
create an image on a Windows PC and then import it into 
a Mac environment (or vice-versa), the image will likely 
look a bit different. 
The amount of video RAM (VRAM) on a PC's video 
card is another big factor in image quality. The more 


The Prodigal Son Returns to Apple. . . 


But Did He Return Too Late? 


My last column had a sidebar about the discussions between Apple and Be, Inc., over the 


earned of Apple acquiring Be or licensing their o 
Nuts 
$400 million to acquire 


current operating system. 


The Be operating system — currently running on the BeBox and on some Mac clones from 
Power a ge — currently offers features like true multitasking, protected memory, and 
system management that System 7 does not. Negotiations between Be and 

e down when Be’s president, former Apple executive Jean-Louis Gassée, asked for 


advanced fi 
Apple brok 


too much moe, NeXT had been unsuccessful in its attempts to do an initial public offering 
in 1996, and started looking to be pe sar by another company. Once the 
leal was quickly struck, leaving Be out 


(IPO) of its stoc 
initial discussions started between Apple and NeXT, a 


rating system. As that issue of 
y announcing they were paying 
the software company founded by Steve Jobs, and that Jobs 
would be returning to Apple as a consultant on the development of a replacement for Apple’s 


Volts was going to press, Apple dropped a bombshel 
XT, 


VRAM, the better! This is especially true if you're using 
True Color, since a limited amount of VRAM could mean 
your PC could run out of memory to display millions of 
possible colors. When a PC exhausts its available VRAM, 
the resulting image is dithered in a manner similar to a 
palette conflict. 

If you’re a developer, you probably have a PC with a 
high-quality monitor and plenty of VRAM. However, not all 
of your users will be so fortunate. That's wy an 
inexpensive PC with limited VRAM and a interlaced, igh- 
‘goal monitor is 2 useful tool for testing image-intensive 
software. 


Compression and Decompression 


Since image files are often so lange, they can eat up a 
lot of disk space and take a long time to download from a 
Web site. To handle such problems, various image 
rh bec and decompression methods have 

o 


One common method is known as run-length 
encoding (RLE). RLE is based upon the fact that most 
pixels in an image are found in pattems having the same 
color. For example, an image may have several 
consecutive rows of blue pixels used to form a blue sky on 
an image. To RLE compress such an image, we could 
simply specify the color value of the blue pixel, where the 
color value first appears in a row, and how many 
consecutive times it is repeated in the row. When the 
image is decompressed, the algorithm uses the color 
value, starting position of the value, and consecutive 
— per row data to reproduce the image in its original 
orm. For this reason, RLE compression is often called 
“lossless” compression because no degradation of the 
image occurs during compression or decompression. A 
popular image file format that supports RLE compression 
is the .GIF (opis interchange format) format, which is 
often used for images sent over the Web. It supports 256- 
color images an Diptely yves 3:1 compression (in 
other words, the compressed image file size is _ 
one-third that of the file size for 
sua isp image). 

ile the compression offered by RLE is 
often useful, some images can ocnpy 
megabytes of space even after R 
compression. The solution is to use JPEG (joint 
photographic experts group) compression, 


e equivalent 


merged NeXT/Apple OS isn’t scheduled for beta until the end of this year — and 


which can achieve typical compression ratios of 10:1 and 
sometimes even as high as 50:1. You might suspect 
there's a catch in getting such dramatically higher 
compression ratios, and you're right if you do: some of 
the “information” in the image is thrown and lost 
during JPEG compression. For this reason, JPEG is known 
as “lossy” compression. When decompressed, a JPEG 
image will be compared to the original. The 
more ion you can tolerate, the higher the 
compression ratio you can achieve with JPEG. 
en | was in school, | would sometimes take notes 
VE dropping vowels from words as a form of shorthand. 
re is pA ni he sentence and a “compressed” 
version of it: 


How well can you understand what | have written here? 


Hw well can u undrstnd wht | hy writtn hr? 


PEG works in a similar way, ‘opping pixels not 

ied i “understanding “ine a 4 When 

decompress’ algorithm “fills in” i 

pixels, seen you filled in the missing characters in the 
” sentence above. However, as more ima 


com 

data is discarded during com ion 
opp Pag ithm will be unable to 
the missing pixels and j 


resulting image. The effect is very sim » due 

to palette conflicts. JPEG can support True Color images, 

although their quality is often negated by the compression 
rocess, 

While JPEG compressed images can be transmitted 
over the more rapidly Geass of their smaller size, 
the images require more time to decompress because of 
the complexity of the JPEG algorithm. Despite this, JPEG. 
images are preferred for use on Web pages for larger 
images or those with rich, diverse color. i 

The intelligent use of images can add a lot to any 
software. | hope this month's column helps you avoid a lot 


of the problems I've had in my development efforts! NV 


ple’s 


history of meeting target dates for the since-abandoned System 8/Copland OS doesn't gi 


before the end of this year. 


NexT: 


ahead of its time. Now it 


Even more critical is that 


first new Macs with the NeXT/Mac OS are 
revised versions of NT. Adding new features will 
e first versions of the NeXT/Mac OS will not 
compatibility with System 7 applications. ip 
Apple executives speak in terms of having backward compatibility with existing System 7 — 
applications or an emulator “someday:’ And, in truth, a major break with the past will be — 
necessary to take full advantage of the PowerPC processor and other hardware. But the fact — 
remains that you won't be ab 


much reason for optimism. I'll be very surprised if Apple has its promised beta OS available 


The Be operating system would have given Apple’s customers and software developers a 
state-of-the-art operating system NOW. By going the NeXT route, Apple is making them wait 
another — — or given them another reason to move to Windows. 

tep is ano bra system that is nine Sek old. When first introduced, it was years 
loesn’t have ise a 
ippi 


ntages over Windows NT. at boat time the 
ng it may not have any real advantages over 

id more time to the delivery schedule. 
backward 


_ in the cold. 

The NeXTStep operating system (OS) was introduced in 1988 to run on the since- 

abandoned NeXT computer. NexTStep offers pre-emptive multitasking, multithreading, and 

- multiprocessing. (The latter — the ability to use two or more microprocessors simultaneously 
and divide the processing workload among them — was one of the most impressive features 
of the Be operating system. It is a capability not available in Windows.) NeXTStep is object- 
oriented, and software development is supported by a rich library of objects known as 
NeXTObjects. 

Steve Jobs won't be returning to Apple on a full-time basis or taking an active role in portin 
NeXT software to the Mac. Instead, he will be directly advising Apple president Gil Amelio an 
helping ace Apple (as he did in a ~ appearance with Amelio at this lend 
MacWorld). Beta copies of the new merged NeXT/Mac OS are supposed to be available for 
shipment to test sites during the last quarter of 1997. 

: While only time will tell if the acquisition of NeXT will be Apple's salvation, | have a feeling 
at it’s not. 

| have to admit to being a fan of Be and the Be OS (but | have no financial interest in Be or 
parsers relationship with any of its employees). | think Apple would have been better off to 

ave acquired Be or licensed their technology. 

One big reason is the time frame. The Be OS is already shipping on Mac clones. The 
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to use the Mac software you currently use when the new 
NeXT/Mac OS finally ships. To take advantage of the new OS, you'll have to buy a lot of new 
software — and hope that developers have actually produced such software. 

There are also questions about how the user interface will look. The NeXTStep interface is 
different from.the Mac interface, and it's unclear to what degree the combined OS interface 
will look like either. ! 

Taking all of these items together, 1997 looks like a year of great uncertainty for Apple users 
and software developers. Why buy or develop any more System 7 applications when they'll — 
soon be obsolete? Will the new NeXT/Mac OS really be available at the end of 1997, and will _ 
it be a significant improvement over System 7? Will there be enough software available to take 
full advantage of it? A lot of this uncertainty could have been avoided if the Be OS had been 
selected by Apple. 

While many Mac users like to believe that Microsoft is evil incarnate, the gang in Redmond 
may turn out to be Apple’s best hope for a successful transition to the new S. Microsoft has | 
announced that it will work closely with Apple as it develops its new OS, and also increase its 
investment in developing Mac applications. It is also porting some elements of Windows 
technology to the Mac, such as by enabling ActiveX controls to work in the Mac’s OpenDoc 
containers. If Microsoft believes strongly enough in the new NeXT/Apple OS, that may be just — 
the vote of confidence other software developers need. 


BUSINESS OPPORTUNITIES cont. 


EARN $600/day recharging toner cartridges, 
ink jets and ribbons. #10 SASE: Recharge, 
Box 1056, Jeffersonville, IN 47131. 


RECOVER “SCRAP GOLD” from old com- 
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 


REPAIRS/SERVICES 


WANTED: REPAIRS on COMPUTER MONI- 
TORS, AUDIO (consumer & professional), 
FAX MACHINES, COPIERS, & SATELLITE 
SYSTEMS. Send YOUR actual repairs and/or 
repair tips (your own or from other sources) 
on paper or diskette and we will send you 
back your repairs organized in an EASY to 
use computer program for FREE, not even 
shipping or diskette charges. FREE! AND, if 
you like, we will even include some ADDI- 
TIONAL repairs to your program! You can 
search your repairs by brand and/or 
model/chassis number (or partial number). 
ADD additional repairs. PRINT out repairs. 
Please include at least the following info: type 
of UNIT, BRAND/MANUFACTURER, 
MODEL number and/or CHASSIS number, 
PROBLEM/SYMPTOM, and REPAIR with 
part location. Also helpful would be PART 
number and specs of part, FCC ID number, 
and UL number, and any other helpful info 
about the repair. Please specify diskette size 
(3-1/2 1.44M, 3-1/2 720K, 5-1/4 1.2M, 5-1/4 
360K) as well as your name and complete 
shipping address and day and/or night time 
phone number, your approval to distribute 
your repairs/info to others & specify if you 
would like us to include some extra repairs in 
your program. This FREE program offer is 
only good to those who are willing to share 
their repairs/info; see approval above. Send 
in your repairs & tips for a FREE computer 
program to: FREE Computer Program 
Offer, PO Box 464, Wheatiey Heights, NY 
11798-0464. 


IVIKGROFS IZE 
GCDAVIDEO 


New Catalog 
Available for 
All Models. 


Prices valid duri 
this months Ad Only! 


470 Armour Drive NE « Atlanta GA 30324 + Tech Info: 404-872-0722 » FAX 404-872-1038 


PINBALL MACHINES! Books, Magazines, 
Manuals, Diagrams, Supplies, Parts. $2 cata- 
log, Marco Specialties, 5290-N Platt Springs 
Rd., Lexington, SC 29073-9252. 803-957- 
5500. FAX 803-957-6974. E-Mail: tilt@ix.net 
com.com http://magenta.com/marco 


CALL THE Communications Consultants for 
all your technical needs. We specialize in the 
new technology of today’s communicating 
world. Call Tom at 706-868-0232. 


18,000 Pius TECHNICAL REPAIRS for TVs, 
VCRs, projection TVs, CAMCORDERs, CD 
players, & audio organized in an EASY to 
use computer program. The TECHNICAL 
TIP REPAIR program. PROFESSIONAL 
BOARD LEVEL & COMPONENT LEVEL 
REPAIRS. ADD your own tips. PRINT tips. 
Ask about our TIP EXCHANGE policy with 
FREE updates. Works on IBM compatible 
computers with a hard drive (also on some 
Apple Macintosh). Only $150 & FREE SHIP- 
PING. Works in DOS, WINDOWS 3.1 & WIN- 
DOWS 95. FREE DEMO. HIGHER INTELLI- 
GENCE SOFTWARE, 60 FARMINGTON 
LANE, MELVILLE, NY 11747. CALL 1-800- 
215-5081/516-643-7740. 


HAVING TROUBLE with a lost master file for 
a GAL, PAL, FPGA, or microprocessor? We 
can help. We will extract out the exact code 
on most of these types of devices. We will 
work with almost any manufacture and device 
type. We will work with device types that 
most other companies cannot. We can pro- 
vide design layout, schematics, and generate 
printed circuit board gerber files for your pro- 
ject. We can also provide additional 
resources for populating your circuit boards. 
For more information, please call 703-764- 
5361 and leave a message; we will get back 
to you as soon as possible. Check us out at 
www.acdinc.com or write ACD, Inc., 5765-F 
Burke Centre Parkway, Suite 317, Burke, VA 
22015 and enclose a legal size SASE. We 
will work with copywritten secured devices 
only when the copyright holder is the cus- 
tomer. ACD, Inc. also works with secured 
devices that have not been copywritten. 


MB-705UX 
C-Mount Camera 
with Lens Included; 
8 or 12mm Lens 
your choice! 


Board Camera Options 
+ Models to 600 Line Res. 
* 9V Battery Operation. 
* Monitor in Darkness with 
IR Option. 
* Can be plugged into 
any VCR or Monitor. 
+ Low Power Consumption. 
* Standard NTSC Output. 
* Options: Switchers/ 
Optics/Wireless/Fiber 
Optics & More. 


PANASONIC & SONY Imaging Distributor 


Polaris Industries 


1-800-752-357)] am 


Visit Polaris Ind. Web Site at: 


http://www. polarisusa.com, 


ENGINEERING CONSULTING. Product 
development from conceptual to manufactur- 
ing stages. Digital, analog, and RF expertise. 
Microcontroller designs for HCO5XX, 
HC11XX, PIC 16C5X. Software design for 
IBM PC. ASIC design using XILINX. In-house 
schematic capture and PWB. Steve Hicks, 
DiaSystems Electronics, 7508 E. Granada 
Rd., Scottsdale, AZ 85257. 602-970-3162. 
steveh @terrestrial.com 


CABLE CONVERTER REPAIR: 
Specializing in all Zenith models. Very rea- 
sonable price. Give me a call. 619-630-1909, 
ask for Paul. 


HAM & TWO-WAY RADIO REPAIR: HF, 
VHF, UHF all brands, repeaters & amplifiers 
serviced, DUPLEXERS tuned. Prompt ser- 
vice, reasonable rates, FCC licensed. CEN- 
TURION COMMUNICATIONS, 892 N. 
DELSEA DRIVE, VINELAND, NJ 08360, 609- 
794-8000. 


TIRED OF IRONING? SS PCB service. No 
$setup! Free scanning available. Get out 
those back issues! FIRST PROTO, 4201 
University Drive, #102, Durham, NC 27707. 
919-403-8243. 


PRINTED CIRCUIT BOARD DESIGN. 
Layout service for all technologies. For 
quotes, please fax or E-Mail your require- 
ments. ZoTech, Inc., 407-953-3798, Fax 
407-676-7883, zotech @iu.net 


The Nuts & Volts Events 
Calendar is now on the 
web. Check it out and get 
the latest info FAST? 


While you're there, why not 
subscribe or renew your sub- 
scription and take advantage 
of our special offer? 
http://www.nutsvolits.com 


V-Pack 101 


#VP-30 
6.5" Screen 


Monitor/Receiver 


#VP-20 


Pod Stands 


10” Tall 


w/o Antenna 


#VP-50 
Camera is 4" Tail 
w/o Antenna 


We are looking for 
New Distributors for 
Nuts & Volts Magazine. 


If you would be interested in 
selling Nuts & Volts in your store 
or on your newsstand, we have 


a great deal for you! 


For complete information, ask 
for our New Distributor flyer, 
or check our web site, 
http://www.nutsvolts.com 


Nuts & Volts Magazine 
430 Princeland Court 
Corona, CA 91719 
phone 909-371-8497 
fax 909-371-3052 
E-Mail 
distributors@nutsvolts.com 


WIRELESS 
MONITORING: 
SYSTEMS) 


Wireless Specs 

* 900 MHz for Best 
Picture quality. 

* Monitor In Darkness 
with IR LEDs. 

* Monitor has dual 
Channel mode. 

+ Battery or AC 
Operation. 

* Plug & Play 
Installation. 

* Mobile Security. 

* Condenser Mic. 

* VCR Compatible. 


V-Pack 202 


Shown with 


Optional Transmitter 
for second channel 


#VP-40 
5 x 5.5" Receiver 


Write in 182 on Reader Service Card. 


Prices, availabilty and specifications are subject to change without notice. 
Shipping and Handling are not included with price. 
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The B 


by Steve Bender 


Photo 1: Original Transistor Dynaco 


Stereo-120 


My Tube Background 


In my early youth, my first “stereo” was a record 
player with swing-out speakers of the four-inch kind. | 
had saved up all of $39.95 to buy it and, a year later 
at its demise, I discovered a one-tube-per-channel 
amplifier augmenting its crystal cartridge. 

My next early-on initiation to tubes, in the early to 
mid 60s, was tinkering inside a “live” Norelco 
Continental 300 Stereo tube-type tape recorder. 
Holding the heavy metal chassis in one hand and a 
metal screw driver in the other, the resulting shock lit- 
erally threw me across the room. So, | stayed away 
from tubes for about two decades following ... 

While I simply enjoyed the wonderful music com- 
ing from the “family” stereo — a Magnavox console 
with 12-inch speakers on each end, four front-mount- 
ed cone tweeters, and a heart that glowed orange — 
its single 6EU7 and one 6BQ5 per channel provided 
less than five watts of tube power, but it was adequate 
to the task. Using several similar tubes, this rebuild 
project produced around 15 watts per channel — 
more in line with today’s less efficient speakers. 

During the late 70s and into the 80s, | changed 
various audio components many times. Also during 
that period, I owned maybe half a dozen broken 
Dynaco Stereo-120s, which I repaired and then sold. 
That is, except for the one used in my “backup” most- 
ly Dynaco, stereo system (AF-6, PAT-5, ST-120, AR- 
4x’s). 

This was used both for TV sound and as a sec- 
ondary stereo system. When it came to transistors, | 
always loved the Dynaco Stereo-120 for its okay sound 


and the simplicity of its 


malists are right, less is 
often better. Especially 
where transistors are 
concerned. 

Of all the dozens of 
transistor amps | tried 
and auditioned, I 
always went back to 
the original Dynaco 
Stereo-120. Then, 


I got tubed. A 
Harmon-Kardon 
Citation I, Il, and 

IIx; and then an 

Acrosound 

Ultra-Linear 
Stereo-120, with 
(EL-34s) and a PAS-3X. 
Definitively, tubes have been my main- 
stay ever since. 


Concept, Warnings, 
and Construction Details 


The BENDER-2pp rebuild project presented here 
dismembers a Dynaco Stereo-120 transistor amplifier, 
and turns it into a Pentode-based push-pull amplifier! 
The resulting unit is sort of like the SCA-35, but due 
to improvements in both the high voltage and filament 
supplies, it probably sounds even bet- 
ter, Great idea, and the resulting great 
sound from the rebuild unit is well 
worth the effort. 

The original transistor-based unit 
is mostly disassembled, and most of 
the parts are tossed. As can be seen 
from Photo 2, many of the large 
capacitors in the Dynaco Stereo-120s 
— with production running from 
1963 into the late 70s — are likely 
failing; one failure mode is when inter- 
nal gas pressure builds up and the cap 
“vents” gas (or explodes) or, in anoth- 
er case, it just is sprouting “goo” or 
electrolyte chemicals. The caps found 
in Dynaco Stereo-120s were sourced 
from the US, Japan, Scotland, and 
Great Britain. While many of these 
caps may be failing, some parts were 
of much higher quality, particularly ... 
the power transformers. 

Used as the basis for this project, 
the Stereo-120 chassis and cage provides this rebuild 
project a most professional outward appearance. The 
result is both distinctive and professional when complet- 
ed; especially with those six tubes sticking their silvery 
bulbs about a half inch out of the top of the chassis. 

Also, re-using this chassis, cage, power trans- 
former, power switch, and a few miscellaneous parts 


design. Yes, folks, the mini- 


about 12 years ago, 


PART 1 


and hardware, saves a significant amount of money. 
Buying the chassis, transformer, and all the other 
parts retail is an option, but then the costs skyrocket. 
The existing chassis holes are re-used where possible, 
which also saves somewhat on labor, but most holes 
must be re-drilled. 

Since starting this project almost six months ago, 
I purchased about eight Stereo-120 amps, some work- 
ing, some non-working. More variation was found in 
the chassis cosmetic condition. These were purchased 
at prices ranging from $25.00 to $60.00, with 
$40.00 being about average. I did encounter people 
asking $75.00 or more, for some (claimed) working 
units which, with the exception of the power trans- 
former, wasn't a necessity for this project. 

My criteria for this project was three-fold: 


1) The amp must be relatively small and light- 
weight. 

2) Construction/parts used must meet minimalist 
criteria, and not cost a fortune (recycling where possible). 

3) The sound must be excellent. 


The basic design is to usurp or recycle the output 
transformers from some unused or junker tube amp or 
receiver which had a power output in the 20 to 35 
watts per channel range. | used transformers from an 
old non-functional Pioneer tube receiver that cost me 
$18.00 earlier last year. Obviously, if you have a 
Dynaco Stereo-120 lying in the closet, the additional 
cost will be minimal. Using a Stereo-120 costing 
around $40-$50 and recycling high-voltage, late-manu- 


Photo 2: Caps Failure 
Mode: Burst Pressure 
Vent/Sprouting Goo 


facture capacitors 
from disposable cameras, the total project cost can be 
kept to around the $150.00 mark. Using all store- 
bought, first-line parts, the cost estimate goes to more 
than double that amount. First, before I go on, I must 
wam you — the assembly and construction is some- 
what difficult. 
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Chart #1 Output Tube Heater Resistances 


5CZ5 Heater “R” When Cold 

0.96 ohms 
0.96 ohms 
0.97 ohms 
0.94 ohms 
0.94 ohms 
1.15 ohms 


GE Tube Sample #1 Heater Resistance: 
GE Tube Sample #2 Heater Resistance: 
GE Tube Sample #3 Heater Resistance: 
GE Tube Sample #4 Heater Resistance: 
GE Tube Sample #5 Heater Resistance: 
RCA Tube Sample #6 Heater Resistance: 


Average Value Total Six Samples .987 ohms 


Chart #2 Input Tube Heater Resistances 


5AN8 Heater “R” When Cold 

1.08 ohms 
.22 ohms 
.25 ohms 
.22 ohms 


GE Tube Sample #1 Heater Resistance: 
RCA Tube Sample #2 Heater Resistance: 1 

RCA Tube Sample #3 Heater Resistance: 1 

RCA Tube Sample #4 Heater Resistance: 1 

RCA Tube Sample #5 Heater Resistance: 1.21 ohms 
RCA Tube Sample #6 Heater Resistance: 1.26 ohms 
SYL Tube Sample #7 Heater Resistance: 1.08 ohms 
SYL Tube Sample #8 Heater Resistance: 1.12 ohms 
SYL Tube Sample #9 Heater Resistance: 1.05 ohms 
SYL Tube Sample #10 Heater Resistance: 1.16 ohms 
SYL Tube Sample #11 Heater Resistance: 1.13 ohms 
SYL Tube Sample #12 Heater Resistance: 1.15 ohms 


Average Value Total 12 Samples 1.16 ohms 


things in their place. Feel free to use high- 
er quality caps, silver wire, etc., if it fits. | 
find that the resulting sound will be pretty 
much based on the output transformers. 
As a do-it-yourself project, if the output 
transformers are from a brand-name junker 
unit, I'd suggest that the best choice is a 
receiver or amplifier that uses similar or 
larger output tubes. The tube types to look 
for includepush-pull pairs of: 6V6, 6L6, 
6BQ5, 5881, 7189, 7591, or 7868s, 
among others. 


Filament Voltages 
and Some Data 


Engineers are people who make choic- 
es from many possible solutions, and 
those choices reflect their opinions about 
what is necessary and what costs the 
least. One engineering axiom that cannot 
be avoided is that high-power tubes have a 
high quiescent heat output, resulting both 
from heater currents and plate dissipations 
(much unlike transistors, unless they are 
running full Class A). 

So, for tubes, thermal considerations 
are quite important. The rebuild amplifier, 
as it is described herein, incorporates 
three small, low-voltage fans in an attempt 
to dissipate those many BTUs (British 


Measurements taken with Fluke 79 Meter Lo-Ohms scale 
using the “CAL” function, lead resistance canceled. 


To begin with, more than 30 new holes must be 
drilled into the HEAVY STEEL CHASSIS. Next, the 
voltages present in this project can KILL! The 
Cap Bank stores in excess of 50 Joules of energy, 
which can melt a screwdriver or kill most mammals. 
Proper adherence to precise construction techniques 
and testing procedures is mandated. If another amplifi- 
er is used as the basis for the project — which isn’t 
recommended — its chassis still must be made of steel 
(The Harmon Kardon Citation 12 comes to mind as a 
possibility) for various reasons that will be explained 
later. Again, placement of parts is often critical, toler- 
ances are small or zero in most cases. 

I should note at this point that the internal height 
of the Dynaco Stereo-120 chassis is just under 3.6”, so 
any transformers which are more than 3.5 inches in 
height won't fit, unless the cage is cut to allow it to stick 
out the top. Any output transformer of 3.625” wide x 
2.5” deep x 3.5” tall, or smaller, should fit (but part of 
the edge of the steel cage will need to be altered for 
transformers which are more than 3-1/8” wide). (An 
alternate pair of store-bought output transformers will 
be discussed in Part II which are 3.75” wide. These will 
need further changes and accommodation.) 

What goes into this project is quite constrained by 
the limited floor space inside the original Stereo-120 
chassis, which provides a usable floor area of 11-3/4” 
x 9”. As this is rather small by “tube” standards, it’s 
pretty tight in there. If a Dynaco Stereo-120 isn’t 
available, a suitable 12” x 8” x 2” steel chassis, bot- 
tom plate, and vented cage is available for about 
$75.00, as cited in the alternate parts list. That chas- 
sis option provides even less floor space, but offers a 
five inch above chassis height capable of accommodat- 
ing larger transformers, as well as a sub-chassis space 
for mounting parts, so it could be a working solution. 

The resulting unit would be about eight inches 
tall, while the Dynaco chassis is just under four inches 
tall (not counting the rubber feet). Use of a store- 
bought chassis would mean also locating a suitable 
power transformer. In itself, that probably would cost 
nearly as much as the chassis/cage assembly. 

As can be seen in the various photos, all circuitry 
is fashioned using point-to-point soldering techniques. 
Beyond that, the physical construction uses old-fash- 
ioned prepunched insulating perfboard to help keep 


Thermal Units). Fans make noise but, if 
properly working, properly secured, and 
used, their intrusion into the acoustic envi- 
ronment is minimal. 

Since the original Dynaco amplifier contained no 
tubes, the power transformer has no filament wind- 
ings; as our rebuild project uses tubes, we must pro- 
vide for our heater elements. The heater voltages pro- 
vided must be close to the nominal rating for the tube, 
or the operating points will be off, which changes the 
sound. 

Heater voltages should never be higher than the 
rated amount, as that can shorten tube life consider- 
ably. Slightly lowered heater voltages (like minus 2% or 
minus 3%) should increase tube life appreciably, with- 
out affecting either the sound or operating points. 

Some “weird” choices 
have been made for this 
project; the first deviation 
is the use of tubes not hav- 
ing 6.3-volt heater fila- 
ments. Early on, lead-acid 
type storage batteries aver- 
aged in at that voltage. So, 
for many reasons, heater 
filaments mostly became 
6.3 volts. That was over 
75 years ago, and a pro- 
ject built today should have 
no such limitations. 

For the filaments, either 
AC (Alternating Current) or 
DC (Direct Current) can be 
used. DC current is better. 
The DC version would likely 
include the design of a lin- 
ear power supply (LPS), 
consisting of: a high amper- 
age transformer; bridge rec- 
tifier, large size filter caps; 
zener diodes, transistors, or 
an IC regulator for current regulation. 

Such an LPS supply could be tuned to whatever 
voltage or voltages you wanted, which could allow 
using any tube heater voltages you could want. 
However, the lack of physical space for an additional 
large transformer, and large value filter caps, etc., is a 
problem. 

Eventually, thoughts run to a complicated power 
supply circuit, using multiple transistors for a capaci- 


tance multiplier, and then a feedback circuit, an IC reg- 
ulator, a pass transistor, etc. It gets to be a headache. 
It could become a bit of a squeeze to get it in, and 
maybe, a design nightmare. 

In addition, this circuit has to be reliable running 
in a hot amplifier. Variations and problems in mount- 
ing an IC, and/or pass transistors to a heatsink, or to 
the chassis, means it could be a lot of design work and 
still blow itself up. In the end, such a linear supply 
might not fit in the available space. Also, taking into 
account line voltage changes and device temperature 
variations, unless a feedback regulated circuit is 
designed, it still would be messy, problematic, and 
possibly unstable, resulting in wide variations in ampli- 
fier performance. 

The solution was simple — a switching power 
supply (SPS) as used in most computers. An SPS is 
easy to implement and needs few, if any, external 
parts. It is reliable, produces almost no heat, and the 
most modern designs are stable for line voltages vary- 
ing over the range of 90-220 volts. These are pure 
DC and, best of all, they are small, lightweight, and 
already built! ", 

The only drawback: they emit RFI interference 
and so this small SPS must be suitably shielded, which 
means a steel chassis, surrounded by metal on all 
sides. Finding suitable SPS units that fit the available 
space inside the Dynaco Stereo-120 chassis is not 
easy, but several choices are available. 

When choosing an SPS, one must take into 
account both the output voltages and the current 
capacity. Some SPS units have a single output voltage. 
Others have two or more. The design of the typical 
SPS supply is for higher current from the +5-volt line 
and lessor current from the 12-volt line, the -12-volt 
line, etc. To avoid the SPS from behaving erratically, 
the load must be present and balanced relative to each 
output line's limits. The original amp design had a 
load that was the exact reverse of the typical SPS load 
situation: loading the five-volt line lightly and the 12- 
volt line more heavily. That lead to a re-evaluation and 
change in the tubes used in this project. 

The actual measured voltages under load tell the 
story of how the SPS is performing. Under the load 
used, the outputs of the supply should stay within one or 
two percent of the nominal voltage (which is the voltage 
when loaded with rated load — as all SPS must be tested 


Photo 3: 
Output Stage on 
Perfboard/Tubes 

Sockets on 

Spacers 


under load). The nominal heater load of the 5AN8 and 
5CZ5 tubes is 4.7 volts @ 600 mA each. | ran some 
tests on each of these tubes when “cold” (an out-of-the- 
circuit condition), as shown in Charts 1 and 2. 


Problems, Problems, 
and More Problems 


Problem #1. Smaller SPS supplies are designed 


The BENDER-2pp Tube Push-Pull Amplifier Rebuild Project 


Nuts & Volts Magazine/February 1997 111 


| 


cn ee oe ee 


Pee Es Ses Yam oF 


and expensive) or make use of a DC-to- 
DC converter, which would take the five 
volts and convert it to nine volts or 12 
volts (but these are expensive, too). 

A few SPS units found that meet the 
physical criteria for our Dynaco chassis 
also meet the basic current draw for our 
five-volt tubes. As the load presented by 
the input tubes would load the five-volt 
line at 1.8 amps (per channel), we need- 
ed either two SPS units of about 2-amp 
capability, or one that could handle 3.6 
amps without problems, with the output 
voltage within one percent of their nomi- 
nal values, and DC ripple that was still 
negligible. 


Photo 4: Bottom View: High-Voltage Supply Board 


for a constant load. That means under start-up condi- 
tions, the load seen cannot exceed the nominal load 
by more than 50%. While the nominally 4.7 volt/600 
mA filaments have an effective resistance of 7.83 
ohms when operating (as can be seen from the 

graph), when “cold” they can be as low as 0.94 ohms. 
This represents a variation of cold to hot exceeding 
800% (actually 8.3:1) during the first 15 seconds or 
so, while the heaters heat up. 

Even if the nominal value of the heater resistance 
is acceptable when hot, it is nearly a short circuit 
when cold. When you parallel two, three, or six of 
such tube filaments as required by the circuit, you get 
some very low-resistance values, making it literally 
impossible to drive with an SPS supply. 

One amplifier channel represents a 5AN8 and a 
pair of 5CZ5s with the three filaments in parallel. 
Now, ignoring cable resistance and socket contact 
resistances, this would present a nominal value of 
0.35 ohm load to the SPS upon start-up. This repre- 
sents (V = I*R or 5.1 = 1 * 0.35) or 14.7 amps of 
start-up current, while the nominal operating current is 
1.8 amps. That means an unreliable start-up situation. 
Sum both channels together and it gets even worse: a 
start-up current of 29.5 amps. 

The problem is the SPS protection circuit. All 
SPS designs incorporate a Crowbar Circuit that reacts 
to a shorted output line. The results of resistance tests 
pretty much ruled out using multiple five-volt tubes 
with an SPS, unless they were used in multiples of 
four, or maybe series connected, but our resistances 
varied and series connection would only work if the 
output voltage was 15 volts, and that would divide up 


Chart #3 Thermistor Temperature over Time 


Time = 0 seconds = Pwr On Temperature = 


Time = 11 seconds Temperature = 


Time = 1 minute Temperature = 


Time = 30 minutes Temperature = 


Time = 120 minutes Temperature = 


Above Using Fluke Model 52 Digital Temperature Meter 


unevenly, as the resistances were not the same, even 
though the theoretical operating currents were the 
same. 

We could use the five-volt line, which is the prima- 
ry reference and even leave the 12-volt line unused (on 
those SPS that have a 12-volt line). The 12-volt line 
could readily be used for the small fans to be placed in 
the chassis, which was an advantage, as more fans are 
designed for 12 volts than for five volts. 

Using a five-volt only SPS supply, one would have 
to use either five-volt fans (which are hard to locate 


27.3 degrees C 
53.0 degrees C 
67.0 degrees C 
73.9 degrees C 


76.5 degrees C 


Problem #2. Some physically small 25/30/40 
watt SPS supplies that were located might work under 
normal load conditions, but start-up currents made for 
an unstable problem. The dual voltage supplies could 
produce more output from the five-volt line than their 
rated current, as long as the second output line was 
lightly loaded or unloaded. This sharing is not a prob- 
lem; as long as the output voltage remains within, say, 
two percent of the nominal. 

The second consideration was the temperature of 
the SPS heatsink and the small transformer in the cir- 
cuit. If they remained close to room temperature, or 
below 50 degrees Celsius, no problems or failures 
would be expected. Forced air cooling (a fan) helps in 
this area. 

In reality, SPS supplies are most efficient when 
loaded/used near their maximum output capabilities, 
where fan cooling can extend the range. More serious 
was the turn-on problem. This was 
solved rather ingeniously, using a 
negative temperature coefficient 
thermistor, which operates in the 
almost opposite way. 

In-circuit temperature measure- 
ments (in degrees Celsius) of the 
thermistor can be seen in Chart 3. 
During the tube warm-up time — 
the first 11 seconds — the thermis- 
tor increases from room tempera- 
ture to 53 degrees centigrade. It 
approached its maximum of 76.5 
degrees Celsius after two hours — 
about one-half of the 150 degree 
Celsius-rated maximum for this 
type of component. 

Upon turn-off, the thermistor dropped back to 
near room temperature within about two minutes. The 
other added benefit here, is this provides a “soft” start- 
up and a lack of “flash” for thermally volatile heater 
elements, insuring prolonged tube heater life. 

Within 30 seconds of turn-on, when the combined 
three tube heaters resistance has risen to the nominal 
2.6 ohms, the thermistor has increased its temperature 
to over 60 degrees Celsius, and its resistance dropped 
to under 0.3 ohms (~0.5 volt drop) when conducting 


in the range of 1.8 amps. On the prototype, the 
heater voltages stabilized at around 4.60 volts. 


Alternative Filament Supplies 


As it turns out, several choices of switching power 
supplies are available to meet the power and size 
requirements to fit the available space in our Dynaco 
chassis. Switching power supplies having nominal rat- 
ings from 25 watts to 40 watts are the available range 
of the tube heater variations. A 3.5-ohm thermistor in 
series with the set of three paralleled tube heaters, 
presents a load of 3.85 ohms to the SPS when the fil- 
aments are cold (that’s 1.3 amps). When the thermis- 
tor heats up, it takes itself partially out of the circuit, 
reducing the voltage to around 4.6 volts at the tubes, 
which is within two percent of the 
nominal 4.7-volt heater rating. This 
was used to produce a workable, 
reproducible, and reliable solution. 

After 30 seconds, the three paral- 
leled heaters have approached their 
nominal resistance, and their load is 
about 2.6 ohms and the current is 
about 1.8 amps. Since the resistance 
value of the thermistor varies with its 
current and temperature, it is effective- 
ly in the circuit at room temperature, 
later dropping down to ~.50 volts 
(about .3 ohms) when it warms up 
(from several manufacturers). Using 
two 5CZ5s and a 5AN8 per channel, 
one workable example is Phihong's 
PSA-25-105; with dimensions of 4” x 
3” x 1.3”, it is a single output, 25 watt 
model giving five volts at five amps, 
costing $32.60 (quantity one). One of these would 
work fine for all of our heater filaments. 

Another possibility is Phihong’s multiple output 
unit model PSA-25-301. This SPS gives 5 volts @ 2 
amps, 12 volts @ 1.0 amp and -12 volts @ 0.3 amp. 
I'm sure that using either pair of these would work, as 
it also provides for the 12-volt fans without additional 
problems. The presence of the -12 volt line might also 
be of benefit, to supply the appropriate bias voltage, 
without needing to make the separate Minus Bias 
Supply. These SPS also cost: $32.60 each, and two 
would be required. 

Two other possibilities from Cosel are one each of 
their LCA15S-5 for 5 volts/3 amps, and a LCA15S- 
12 12 volts/0.9 amp for powering the fans. They are 
rated at only 15 watts each, cost $30.39 each, but 
could be used — considering the fan cooling factor — 
as we really do need 5 volts at 3.6 amps. 

Another PS from Condor DC Power Supplies is 
their Model GPC41-5 — a single output five volt/unit 
rated at 40 watts (56V/8A), measuring a compact 4” x 
2” x 1.46”, costing $50.00. Condor also has a DC- 
DC converter, model ZS-30512, that takes five volts 
and gives out 12 volts at .25 amp, which should be 
enough to power three small fans. That DC-DC con- 
verter costs $23.85. 

Initially, testing of a single channel prototype 
amplifier was performed using a 30-watt SPS on the 
filaments. The voltages remained stable without mea- 
surable change for several hours at a time. The mea- 
sured filament voltage did not change (at all) while 
varying the applied line voltage from 123.6 volts down 
to under 65 volts. Residual AC ripple was well under 
100 mV on the tube filament pins. Using a variac, 
once the AC line was cranked up beyond 90 volts and 
the SPS was operating, the AC Line could then be 
lowered down to 59 volts before a change in the 
heater output voltages was detected. At a 56-volt AC 
line, the heaters dropped down to 4.50 volts, the -5 
percent point. At 54.4 volts, the heaters went down to 
4.40 volts (-6 percent) and, at 52.2 volts it became 4 
volts (-10 percent). Try that test with any transformer 
or linear regulated supply. It would probably have 
dropped down to somewhere around 2.5 volts under 
those voltage conditions. 
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Choosing Tube Sets 


The aforementioned 5CZ5 
Pentode has a 12-watt rated 
maximum plate dissipation, 
and it is readily available (at 
least in the near term), priced 
around $5-$8 apiece. Two 
possible alternates (but not pin- 
for-pin substitutes) are, the 
10BQ5 and 10CW5 (using 
10.6 volt filaments). 

In that case, the bias lev- 
els, pin connections, and the 
filament power supplies would 
all have to be changed. It's 
quite probable that most multi- 
ple 5V/12V output SPS units 
(like Phihong’s PSA-25-301), 
could readily be adapted to 
these alternate tube sets. 

A 5AN8/10BQ5 system 
would require 5 volts @ 0.6 
amp, and 10.6 volts @ 0.9 
amp per channel — well within 
the PSA-25-301’s ratings. The 
12-volt line voltage could be 
dropped using an NPC thermistor and maybe, if need- 
ed, a series 1N4005 diode in series with each tube 
heater. 

I'm sure that using either a pair of these SPS 
would work, and it also provides for the 12-volt fans 
without additional problems. On that particular SPS, 
the -12 volt line might be able to supply the appropri- 
ate bias, without needing to make the separate minus 
bias supply, as the bias voltage on the 10BQ5 is less 
negative than either the 5CZ5 or 1OCW5 tubes. 

The other noted possible alternative is the 
10CWS5; it has a lessor maximum plate voltage rating, 
which isn’t a problem in this circuit or instance. 
Getting vastly different, 8BQ5s can probably be adapt- 
ed to this design, if the SPS used can provide the 
proper filament voltage and current. But, again, such a 
substitution is only a possible option, left to the builder 
to make it work; configurations using the LOCW5, 
10BQ5, and 8BQ5 were not actually tested in this 
case. 


Photo 5: 
Front View 
Completed 

Rebuild 

Chassis 


Details on the Amp’s Power Supply 


The original Dynaco Stereo-120’s power trans- 
former was a superb unit, but its single 70 VAC sec- 
ondary voltage (when converted to DC) was around 99 
volts; too low for powering tube circuitry, even using a 
voltage doubler. Using a voltage tripler, it would per- 
haps still err a bit on the low side, for even a low 
power tube amp. So, the solution was to rewire the 
primary windings, which consisted of two separate 
120-volt windings tied together for 
120 volts (parallel @ 3 amps) or in 
series (230 volts @ 1.5 amps) into 
isolation mode where it operates as 
an isolation transformer. 

As quality transformers have at 
least 1,500 volts of isolation between 
windings (I tested it at over 2,000 
megohms), using a transformer in 
this manner is perfectly acceptable, 
providing it does not overheat. 

The original Dynaco amp origi- 
nally pulled over 400 watts from the 
original configuration of paralleled 
dual primaries. Indications are that the transformer used 
was quite conservatively oversized to begin with. Suffice 
it to say, that transformer almost never gets hot under 
working conditions. An interesting experience was 
when | was testing another prototype, also based on a 
Dynaco Stereo-120. Following a one-third power FTC 
pre-test, followed by the full output power, the chassis 
became quite hot. In fact, three of the four rubber feet 
melted, but the power transformer remained cool. 


FUSE TYPE 


3AB Ceramic Slow-Blow _ Inde 
3AG Glass Slow-Blow Inde 


3AG Glass Fast-Blow 
8AG Normal-Blow 
8AG Fast-Acting 


Okay, the point of that story is that the power 
transformer never got hot, even under that type of 
extended punishment. So, this particular transformer 
was probably rated for 600 watts. That translates to 
mean it will stay cool and reliable, yet functional for 
the task at hand. 

Since the BENDER-2pp re-design uses the SPS 
circuit to power the heaters, the Dynaco transformer 
need only supply the current to charge the high volt- 
age caps. They, in turn, supply the needed maximum 
of around 200 mA per channel at 270 volts nominal. 
This translates to about 50 watts per channel, or 100 
watts maximum (half that on average). So even with 
the primary windings “split” as used in this “unusual” 
way, the transformer is still likely good for close to 
200 watts, so, it is actually being de-rated again, by 
about 50 percent, in this re-design. 


Fuses, Fuses, Everywhere, 
and Why We Have Fuses 


The number of fuses present in this rebuild will 
vary. Some of the mentioned SPS units have their 
own fuse, other units lack them. The primary line fuse 
and the in-line fuses on the transformer’s. high-voltage 
line means a minimum of three fuses present in this 
design. Various fuses are designed to blow under dif- 
ferent conditions since specific fuses are designed for 
different overloads. 

In the primary AC input circuit, we need a 3AB 
ceramic slow-blow or 3AG glass slow-blow fuse. Since 


Chart #4 Fuses Response to Overload vs. Time 


100% 110% 135% 
4hr.min 1 hr. max 
4 hr. min 1 hr. max 
4 hr. min 1 hr. max 
4 hr. min 1 hr. max 
-N.R.- -N.R.- 


Indef 
Indef 
4 hr. min 


N.R. - Not Rated. 


the actual power consumption is constant at around 
75 watts (~.625 amp), the value for the primary fuse 
could be set at 1.0 or 1.5 amps, but I suspect that the 
combined SPS and power transformer high voltage 
surge would likely blow such a fuse after a while. 
Therefore, a better value would be 2.0 amps in that 
part of the circuit. So, in all probability, it would be 
best to replace the original Dynaco 3.0-amp slo-blow 
fuse with a fast blow 2.0-amp unit. 


The BENDER-2pp Tube Push-Pull Amplifier Rebuild Project 


200% Rated 
Current 

5 sec. minimum 
5 sec. minimum 
5 sec. maximum 
10 sec. maximum 
5 sec. maximum 


I choose a 500 mA fast- 
blow fuse in each channel, in 
series with the output trans- 
former and the output tubes, in 
the high-voltage line. This is 
type 3AG fast-blow, or an 8AG 
fast-acting “instrumentation” 
fuse. While this value is more 
than triple the nominal current 
flow in this circuit, some may 
feel that this value is too high, 
and provides no useful protec- 
tion at all. 

Well, that value was chosen 
for several reasons; below 500 
mA, the fuses start to increas- 
ingly intrude into the circuit 
with higher resistances, which 
can vary as they become ther- 
mally fatigued. Low value fuses 
become thermally fatigued easi- 
ly, and they blow too often. 
Fuses blow and fail for’several 
reasons: over current, voltage 
stress, thermal fatigue, repeti- 
tive use, physical shock, and a 
combination of all five factors 
mentioned. 

I'd like to think a fuse would blow only in the 
extreme case. If a tube shorts, or the bias changes 
drastically, and suddenly one amp of current starts to 
flow in the high-voltage circuit; yes, that fuse will blow. 
In the case of the 3AG or 8AG fast-blow, in five sec- 
onds or less — probably less. My criteria is, under 
other than catastrophic failure-conditions, even tubes 
running at 300% of expected current (and possibly 
glowing red), I'd want that fuse to hold (but then the 
cathode resistor might fail/open). If the user wants to 
use a fuse rated at 250 mA (1/4 amp) here, that pro- 
vides more protection, but it might fail under normal 
use conditions, which is annoying, problematic, and 
for the user, disconcerting (and the music stops, too). 
See Chart 4. 


The Primary High-Voltage 
Power Supply 


The new configuration places one primary pair as 
the secondary into a conventional full-wave voltage 
doubler using a pair of 1A/600 volt diodes. Fast 
recovery diodes are preferred, but I used 1N4006s 
without any problems. 

As seen in the photos, the high-voltage supply is 
assembled on a perfboard assembly using two 470 
uF/250 volt electrolytic caps on top, and 1N4006 or 
1N4937 (fast recovery) diodes along with some 300K 
ohm, one-watt or two-watt bleeder resistors on the 
bottom. This produces a no-load voltage of 344 volts 
across both primary supply capaci- 
tors with no tubes or load on that 
circuit. With the normal set of 
tubes plugged in, circuit capacitor 
voltages never reached higher lev- 
els than 334 volts, and this is 
resistively dropped using two 150- 
ohm/15-watt chassis mount series 
resistors and the 2-watt/300K 
bleeder resistors, for a B+ of 
around 300 volts, using a normal 
complement of tubes. 

The chassis mounted resistors 
can be seen on the heatsink 
assembly in one of the photos. The 150-ohm resistors 
go between the primary caps of the voltage doubler 
and the CAP Bank, which will be discussed in Part 2. 

Also in Part 2, I will provide the complete unit 
schematics, CAP bank details, some tube and design 
variations, functional and distortion tests, and tests 
comparing use of the Pioneer “junker” output trans- 
formers against the store-bought Hammond Model 
1620s (with and without using the ultra linear taps). NV 
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WHITE-STAR ELECTRONICS 
TEL: 405-631-5153 FAX: 405-631-4788 


CONVERTERS: .... 
Re A WM ES Eas SE CRT IR a i) 

ew, Panasonic TZPC 145......ccccssecessseesssseeessee79 
DON. 5 (2 or 3) (unmodified) .............00.ceseee 4S 
DRZ-3 PJ (unmodified) 70 Channel Plain..........35 
DRX-3 PJ (unmodified) 60 Channel Plain.........32 


Call for FREE catalog. 
405-631-5153 


REMOTE CONTROL 

HAND UNITS. ..................-..000086..20 
Jerrold Replaces: 400/450/550.....4.95 
Scientific Atlanta: 075/175/475....4.95 
8600: On screen display ...............7.50 
Pioneer: BR 81, 82 .........0:000600606.4.95 
Panasonic: Call for model # .........7. 
MNT IAN Ghee 3S. ceo acss ceded beusk vod 4.95 
Tocom: 5503-VIP, 550Gb cAincks..\... 6.25 
Universal: 4 in 1 R/M.................. 6.50 


Call for Oak, Hamlin, Regal-83, Regency, 
Texscan, and all others. 


Tamper-Bit tools: (10-lot) 
Jerrold compatible bits: 

1/4" Stacom Bit........... 

Oval Round D........... "2,420.00 
Torx Bit: 

Tocom 1-8 ........s00.-..... 

Zenith T-10,T-15 ...... hawk 
Pioneer T-20 Se amet Se 
Scientific Atlanta T-20 .....$8.00 
Pio 63XX Oval......... veseee20.00 
Bit Driver Handle............. 


on 


SSSSSSss° 


100+ 
4.25 
4.25 
6.50 
4.25 
6.50 
4.25 


NARISPNIEA 


LO. 


We carry most remote hand units. If you don’t find the one you’ re looking for, 
we can locate for you. 


Specializing in large quantities. 
HOURS: Monday thru Friday 9 am to 5 pm Central Time. 
Call for FREE catalog. 


Write in 203 on Reader Service Card. 
ede r shina FREE MasterCard 
eshiolbeieg : : 


Caller ID / Computer 
Interface 


Telephone 
Call Restrictor 


from 1Hz to 


Reads frequency 
\ || SoMHz and dispisys up to 7 ed 
“}on a 16x ig eh cD oronaes 


5 eorpith allows {i pedis ly stable 
| batons bin pas sour 


IR Remote Control 


Receiver 


RS-232 Digital Decoder/Logger 


input/Output Keep track of all numbers dialed or 
entered from any phone on your 
line. Connects to your hone 
wall jack. Decodes all 16 touch- 
tones and di ys them on a 
16-character LCD display. Holds 
the last 240 digits in a non-volatile 
memory. Scroll through and view all 
telephone numbers dialed, credit 


with your TV remote. Seven 
Individual /O pins can be assigned 
| to any button on your remote, and 
_|can be configured for either 
‘toggle’ or ‘momentary* action. 
| over and over for use 


114 Paiay 1997/Nuts & Volts saaiieueks 


Continued from page 74 


116 (Barrett Pkwy) W. 1.5 mi., right on Cobb Pkwy. 
1/4 mi., show on right. GA Mountain Productions 
706-838-4827 

NC - WINSTON-SALEM - Computer Show, 
Lawrence Joel Veterans Memorial. 9:30am-4pm. 
MarketPro 201-825-2229 

NJ - SECAGCUS - Computer Show. Meadowlands 
Expo, Center, 9:30am4pm. MarketPro 201-825-2229 
TN - NASHVILLE - Computer Fair. State Fair- 
grounds, Sat: 10am-5pm, Sun: 10am-3pm. Trade 
Show Productions 937-263-3378 


CT - SOUTHINGTON - Electronic Flea Market. 
Southington High School, 9am-1pm Chet 
860-628-9346 
NC - RALEIGH - NCARS 25th Hamfest & Computer 
Fair. Jim Graham Bldg., NCS Fairgrounds, 8am-4pm. 
Ronnie Reams 919-217-0263 
NY - ROCHESTER - Computer Show. The Dome 
Center. 9:30am-4pm. MarketPro 201-825-2229 
OH - CIRCLEVILLE - Hamfest/Computer Show. 
Pickaway Co, Fairgrounds Coliseum. Roy Ulko 
614-477-8310 

"A - BLOOMSBURG - ARRL Hamfest. Dave Schack 
717-752-6851 
WI - MADISON - Swapfest. Dan Co. Expo Center 


IL - QUAD CITY- Computer Show. QCCA Expo 
Center. Blue Star Brosietions a0ie 788-1901 


CANADA - ONTARIO - PICKERING - Hamifest. lan 
Smith 905-427-4873 

CA - SANTEE - ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
MO - JOPLIN - ARRL Hamfest. Joplin ARC. Andy 
Gabbert 417-673-8371 

NH - NASHGA - Electronic Fleamart. Res. Ctr. 

we a 617: 923-2665 


KY - LOUISVILLE - Colrpatar Fair. KY Fair & Expo 
Center, Sat: 10am-5pm, Sun: 10am-3pm. Trade 
ni Productions 937-263-3378 

- STONY BROOK - Computer Show. SUNY 
a Brook Petia cata shoe nds 201-825-2229 


2 


me : 
CT - HARTFORD - Robotics Contest. Trinity ret 
Jake Mendelssohn 860-233-2379 

DE - NEW CASTLE - State Convention. Hal Frantz 
610-485-4844 

MA - CAMBRIDGE - Hamfest. MIT RS & Harvard 
Winesess ae Nick Alternburnd 617- 255-3776 


AR- LITTLE ROCK - "ARR Hamfest. Jim Sancti 
501-246-7833 

NE - SOUTH SIOUX CITY - lowa State Convention. 
dion Nickolaus ca end bt 


MN - ST. PAUL - Cornea Show. State Fair 
Grounds. Blue Star Productions 788-1901 


CO - DENVER - Metro Computer Show & Swap 
Meet, 2950 W. 72nd Ave., Westminster, Reputable 
Systems 303-444-2664 

NJ - BELVIDERE - ARRL Hamfest. Charlie Kosman 
908-788-4080 

OR - ROSEBURG - ARRL Hamfest. Ed Pahl 
541-673-1310 


FL - SARASOTA - Computer Show, Municipal 
Auditorium. Frank Cox 941-954-0202 

NC - CHARLOTTE - Computer Show, Charlotte 
Merchandise Mart. 9:30am-4pm, MarketPro 
201-825-2229 

NY - WHITE PLAINS - Computer Show. Westchester 
Co. © 9:30am-4pm. MarketPro 201-825-2229 


IL - ARTHGR - ARRL Hamfest. Moultrie ARK, Ralph 
Zancha 217-873-5287 

IL - GLEN ELLYN - Computer Show & Sale. College 
of DuPage. Main Arena of Phys Ed Bidg. Corner of 
Park Bivd. & College Rd. 9:30am-3pm. Computer 
Central Shows 847-940-7547 

NY - POUGHKEEPSIE - ARRL Harmfest. Mt. Beacon 
ARC. Ken Akasofu 914-485-9617 

OH - ATHENS - ARRL Hamfest. Athens Co. ARA. 
John Cornwell 614-593-6474 


MAY 1997 


WI - WAGSAG - Computer Show. Wausau/Marathon 
Co. Park. Blue Star Productions 612-788-1901 


IN - AG! Computer Fair, 
Indianapolis Events Center. 3655 E, Raymond St. 


CA - LIVERMORE - Swapmeet. Las Positas College. 
Noel Anklam 510-447-3857 

NY - YONKERS - Electronic Flea Market. Lincoln 
High School Otto hii 


IA- DES MOINES - 1 Corapiser Show. State 
Beigrounds iam Stat bn ae 612- Rach 


GA- KENNESAW - Coractier the £75 to Exit 
116 (Barrett Pkwy) W. 1.5 mi., right on Cobb Pkwy. 
1/4 mi., show on right. GA Mountain Productions 
706-838-4827 

NY - STONY BROOK - Computer Show. SUNY 
Stony Brook, 9:30am-4pm. MarketPro 201-825-2229, 


NY - BUFFALO - Computer Show. Hamburg 
Fairgrounds 9:30am-4pm, MarketPro 201-825-2229. 


- INDIANAPOLIS - AGI Computer Fair. 
Indianapolis Events Center. 3655 E. Raymond St. 
317-299-8827 


NY- WHITE PLAINS - Ctpaaer Show. Westchester 
Co. Center. bein Pastathro nino 


IL- GLEN ELLYN - Conplier Bhaw'G SUa. yew 
of DuPage. Main Arena of Phys Ed Bidg. Corer of 
Park Blvd. & College Rd. 9:30am-3pm, Computer 
Central tt paki atendd 


NJ- PARSIPPANY - Cobigiaer SHORE rom 
Hil sss ania Linsiennclad 201-625-2229. 


NY - ROCHESTER - Atlantic Chnit: Harold 
716-424-7184 


CO - DENVER - Metro Computer Show & Swap 
Meet. 2950 W. 72nd Ave., Westminster. Reputable 
Systems 303-444-2664 


JUNE 1997 


CA - LIVERMORE - Swapmeet. Las Positas College. 
Noel Anklam 510-447- oat 


GA- KENNESAW - Computer Show. I-75 to Exit 
116 (Barrett Pkwy) W. 1.5 mi., right on Cobb Pkwy. 
1/4 mi., show on right. GA Mountain Productions 
706-838-4827 


IN - INDIANAPOLIS - AGI Computer Fair, 
Indianapolis Events Center, 3655 E. Raymond St. 
317-299-8827 


co - DENVER - Metro colina Show & Swap 
Meet. 2950 W. 72nd Ave., Westminster. Reputable 
Systems 303-444-2664 


IL - GLEN ELLYN - Computer Show & Sale. College 
of DuPage. Main Arena of Phys Ed Bldg. Corner of 
Park Blvd. & College Rd, 9:30am-3pm. Computer 
Central Shows 847-940-7547 


JULY 1997 


GA - KENNESAW - 5 Coniputer Show. 1-75 to Exit 
116 (Barrett Pkwy) W. 1.5 mi., right on Cobb Pkwy. 
1/4 mi., show on right. GA Mountain Productions 
706-838-4827 


NH - NASHUA - Electronic Fleamart. Res. Ctr. 
Church. 617-923-2665 


IN - INDIANAPOLIS - AG! Computer Fair. 
Indianapolis Events Center. 3655 E. Raymond St. 
317-299-8827 


IL - GLEN ELLYN - Cranes Show & Sale. College 
of DuPage. Main Arena of Phys Ed Bldg. Corner of 
Park Bivd. & College Rd. 9:30am-3pm. Computer 
Central Shows 847-940-7547 


ERE ES! 


COPY 
7-WAY 7-WAY 


CAT: 


IMPORTANT LATE NOTICE! ; 
WE NOW HAVE Does... 1. All MOTOROLA’s (including 951C & Elite)! 


2. NEC’s P1, P2, P4, P6, P7! 3. AUDIOVOX (includes 
new 800)! 4. GE-ERICSSON (includes new version)! 

5. MITSUBISHI/DIAMONDTEL! 6. SONY (H333) AND 

7. PANASONIC! FULLY ASSEMBLED 5-YR WARRANTY. 


“DETAILS... 


ELITE | SIMPLY BUY ONE 7-WAY COPY 
CAT AT OUR REDUCED PRICE OF $2995 WHICH 
INCLUDES ALL CABLES AND WE’LL SEND YOU A 


SECOND 7-WAY COPY CAT... FREEMS* nscusscunss 


ORDER TODAY 
FREE!!! 7-waAy 
COPY CAT!!! 


ABOUT US 


Midnight Communications (a division of Cellular Technology Group) was one of the first importers/distributors of the “stand alone” programmer 
(i.e. “black box”, “‘copy cat”, “kopy cat”, etc..) WE ARE PARTICIPANTS IN THE BBB’s CARE PROGRAM AND DO NOT OPERATE OUT 

OF A LETTER SUITE OR USE A P.O. BOX. You are invited to call or visit us at 2170 Roswell Road, Marietta (Atlanta) GA. 30062. Purchaser 

of any product agrees to comply with all local, state and federal laws, including all FCC rules and regulations. All products are sold for 
EDUCATIONAL PURPOSES ONLY. VISIT US ON THE WEB http: //www.celltec.com NO GEORGIA SALES.. 


CALL US TODAY AT 770.973.8474 or e-mail ctg@mindspring.com 
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HOW TO PLACE A CLASSIFIED AD 


TYPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not all 
caps) on a separate piece of paper. Spell out words when submitting hand- 
written copy. Calculate the number of words and multiply it by the appropri- 
ate rate (see RATE PER WORD section). Include any charges for bold and/or 
CAPPED words, any artwork costs that would be applicable, and/or costs for 
boxing your ad (explained below). Choose the appropriate classification for 
your ad(s) to appear in (see below). If no classification is indicated, it will be 
placed in Misc. Electronics or wherever we deem most suitable. Enclose your 
name, address, phone number, and Nuts & Volts account number from 
your mailing label (if available) for identification purposes. Include full pay- 
ment — CLASSIFIEDS RUN ON A PRE-PAID BASIS ONLY — and mail your 
completed order to: 
NUTS & VOLTS MAGAZINE, 430 Princeland Ct., Corona, CA 91719. 


RATE PER WORD 


The ad rate for current PAID subscribers is 60¢ per word. All others pay 
$1.20 per word. There is a $9.00 minimum charge per ad per insertion. 


WORDS IN BOLD AND/OR ALL CAPS 

Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS 
are 20¢ extra per word. The first two words of each ad are bold capped at no 
charge. Indicate bold words by underlining. Words normally written in caps 
(e.g., IBM) and accepted abbreviations such as VAC or MHz are NOT charged 
as all cap words. Use a two-letter abbreviation for states. 


PHOTOS, DRAWINGS, AND BOXES 
A photo or drawing may be mun at the top of your classified ad for an addi- 
tional $10.00 (1" depth max.) for camera-ready art. No wording is allowed in 


this area. Add a one-time charge of $5.00 to enlarge, reduce, or duplicate line 


art, or $8.00 for halftone of photographs. To BOX your ad, include an addi- 
tional $50.00 for copy-only ads, or $75.00 for ads with art or photos. 


FAXING IN AD COPY 

You may fax in ad copy or changes before the closing date (5:00pm on the 
10th) at 909-371-3052 using MasterCard or Visa. Include credit card expira- 
tion date, the name that appears on the card, a daytime phone number, and 
your Nuts & Volts account number. Ads without credit card information will 
not be listed as received until payment is received in full. WE DO NOT CALL 
OR FAX BACK VERIFICATION OR QUOTES OF FAXED-IN ADS. For verifi- 
cation of faxed-in ads, please call 909-371-8497. 


DEADLINE 

Prepaid ads received by 5:00pm on the closing date (10th of the month) will 
appear in the following month's issue. Ads postmarked through the 10th, but 
received after the closing date, will be placed in the next available issue. No 
cancellations or changes after the 10th. Cancellations and changes must be 
submitted in writing. 


IMPORTANT INFORMATION . 

All classified ads are running copy only. No special positioning, centering, dot 
leaders, extra space, etc. is allowed. All advertising in Nuts & Volts is limited 
to electronically related items ONLY. All ads are subject to approval by the 
publisher. We reserve the right to reject or edit any ad submitted. We do not 
take ad copy or changes over the phone. We do not bill for classified ads. 
Repeat ads or ads run in multiple classifications within the same issue are 
allowed. Paid subscribers may run ads at the 60¢ rate only through their sub- 
scription expiration date. NO REFUNDS. Credit only. No credit for typesetting 
errors will be issued unless you clearly print or type your ad copy. 


Choose a category for your ad from the classifications listed below. 


10. Ham Gear For Sale 80. Test Equipment 

20. Ham Gear Wanted 85. Securi 

30.CB/Scanners _ 90. Satellite Equipment 

40. Music & Accessories 95. Military Surplus Electronics 
50. Computer Hardware 100. Audio/Video/Lasers 

60. uter Software 110. Cable TV 

70. Computer Equipment Wanted 115. Telephone/Fax 


120. Components 

125. Microcontrollers - 
130. Antique Electronics 
135. Aviation Electronics 
140. Publications 

145. Robotics 

150. Plans/Kits/Schematics 


155. Manuals/Schematics | Wanted — 
160. Misc. Electronics For Sale 
170. Misc. Electronics Wanted 
175. BBS & Online Services 

180. Education 

190. Business Opportunities 

200. Repairs/Service 


ADVERTISER'S INDEX 


AAA Un tenance Nl | > eae 63 Dexis 

Abacom Techno! ie 12 Direct Cable Supply 

Earth Computer Technologies 

E.H. Yost & Co. 38 
BISCO TOO, INGE: ...<.0.c<casonssestestpesssnene 23 
Electronic Engineering Tools 


Electronic Rainbow WS ICS asesecctevcen 29 


Alitronics 
American Innovations, Inc. ................ 46 
Andromeda Research 
Antique Radio Classified 
APC net 
Axin Financial Services, Inc. ............ 105 
Basic Electrical Supply 

& Warehousing Corp. ......:.:.cccesesee 80 


Fair Radio Sales 

Fertik’s Electronics 

Foss Warehouse Distributors 

Gateway Electronics, INC. ...........0600. 92 
General Device Instruments 

Graymark 


Halted Specialties Co. .........ccceseeenees 3 
H.T. Orr Computer Supplies 
ICE Technology, Inc. .......... 


ge: pany 
Index Publishing Group, Inc. . 
Information Unlimited 
HYVER ITI. «scubte cacscevavdssteptneteeetia vs oes 98 
J & M Microtek, Inc. .......0......0.. 10 
3: Sade: PROGUCRS,, INGs):..ccsrssccverrccsccesesoees 70 
Ja 


lular TechnolGe) Group 
Chenesko Products, INC. ........ccscecceess. 23 5 
KDE Electronics Corp. .........sesccseeeee 82 
Kimtronix 
La Paz Electronics WML ier. eaee 101 
M2L Elect 
MDM Radio, Ltd. ..........-csesccreseeeeseeees 86 
Media-Tech International 
Metric Equipment Sales, Inc. ............. = 
M.F.M. Communications 
MHZ Electronics, INC. ..............ccseeee 4 
MicroAge 


CONVERTS LTD. ..:5..ccesassiesscsscvsssvanesss 51 
Corporate Systems Center 
Cruising Equipment Co. ...........ceee 5 


Cunard Associates 
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microEngineering Labs 


PRIOTONMITEIIC ES cso lies ae con sertebocdtneadecien 2 
Micro-Tech Labs Inc. ...........::ccceseeeees 50 
Milestone Products 

Modern Communications 


Spy 

Square 1 Electronics 
Street Smart Security 
SuperVision 

Surplus Sales of Nebraska 
Surplus Traders 


Synergetics 
8 


pi 
Ohio Automation, INC. .........:..:.:ccccereee 70 
Optoe 


Phelps Instruments 
Pioneer Hill Software 
Polaris Industries 


Prairie Digital, MGS ccacectnscsaeorasnsecicasccine 71 
Prime Electronic 

Components, INC. ...........::cesseeeeeeees 58 
Quality Electronics 


Ramsey Electronics, INC. ..........:+ss0 77 
Reboot Electronics, Inc. ................... 105 
Resources Un-Ltd. ..........:ccscceseeeeeee 100 
R.E. Smith 
Roger's Systems Specialist 
S & N Cellular 
Scott Edwards Electronics 
Shreve Systems 
Sinaco Electronic 
Skycraft Parts 

SUMP} ANG: BSG RR atcices cece lve cvee 105 
Software sGeerenee Outlet 


Technological Arts 
Teleview Distributors 
Test Equipment Plus 
Test Equipment Sales 
Test Lab Co. 


Timeless Products 
TNR Technical, Inc. 


U.S.A.C.E. International 
USI Corp. 


V&V Mach. & Equipment, Inc. ............ 
VersaTech Electronics 
Video Media 


39 Viking International 


Vision and Motion Surplus 


Visual Concept 
Weeder Technologies 
Western Test Systems 
White-Star Electronics 


Xandi Electronics, Inc. ...........:eeccesceseeeee 81 


ADVERTISER’S INDEX 


Aljon Technologies, Inc. .............006 106 
MEIN FREIIO EI: occa cecssccccccosscseovesnese 86 
Milestone Products 

RIESE OOOND. : cctbet vs vessnccesulaetecubcdoontoused 23 


BATTERIES/CHARGERS 
Battery-Tech, INC. .........cccceesesseeceeeee 103 
Cruising Equipment Co. .............0.e 5 
Cunard Associates 

BPE NOGU Ge GO vssscscnecsaccaresoecercescenesarce 38 


Solutions Cubed 

The NiCd Lady 

TNR Technical, INC. .........ccceeseeeeneeee 46 
Vision and Motion Surplus 


BUYING 
ELECTRONIC SURPLUS 


Skycraft Parts & Surplus, Inc. ......... 106 


CABLE TV 
Basic Electrical Supply & 

Warehousing Corp. ..........:.sssee0 80 
Converters, LTD. ...........::..cscseeeeeeeeeee 51 
Direct Cable Supply 
Foss Warehouse Distributors 
Greenleaf Electronics 
Kable Works, INC. ..............:sceeeccceeee 105 
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Media-Tech International 
Micro-Tech Labs Inc. ................000000 50 


One Stop Supplier 
Plazac Sales; ING. .....0....c.cccs.sssccseesaee 91 
Quality Electronics 
Teleview Distributors 
The Cable Store 
Timeless Products 
U.T.S. Wholesalers 
Video Media 

Visual Concept 
White-Star Electronics 
Wholesale Cable 


CCD CAMERAS/VIDEO 

All Phase Video-Security, Inc. ........... 85 
Detection Dynamics 

Polaris Industries 

Resources Un-Ltd. .............cceeeeseeee 100 


COMPONENTS 

Abacom Technologies 

Capital Electronics, Inc................ 73, 85 
Electronix Express 

Images Company 


Skycraft Parts & Surplus, Inc. ......... 105 
Surplus Sales of Nebraska 

ERNE IVE ED) CoN DD, teteanysdasdetroxesestesenttes 17 
Unicorn Electronics 


COMPUTER 


Hardware 
Allison Technology Corporation ..39, pe 
Alltech Electronics Co. 


Bisme Computer, INC. ........ssecccsesenes 12 
Comp-Recyclers 

Corporate Systems Center 

Earth Computer Technologies 


General Device Instruments 

Halted Specialties Co. ...........ccsceseeseees 3 
La Paz Electronics Int'l. .................. 101 
Prime Electronic Components, Inc. = 
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Software 
Pioneer Hill Software 
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Advanced Educational Systems 
ERIM! WIG cacsdconchilsrouccwersqaovaceseceaas tenes 91 


EVENTS/SHOWS 

ACP Super Store 

The Greater Baltimore Hamboree 
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Electronic Rainbow Ind., Inc. ........... 29 
Gateway Electronics, INC. ........00.00++ 92 
Graymark 

Ramsey Electronics, INC... 77 
Scott Edwards Electronics 


Unicorn Electronics 
Weeder Technologies 
Xandi Electronics, Inc. ..............:cc0e 81 


LASERS 

Information Unlimited 

MWK Industries 

Resources Un-Ltd. ............:.:.:..e00e 100 
SB URYDEMN NDS WNC ce necnenecatiaeescendaanensancention 21 


MISC/SURPLUS 

Aljon Technologies, INC. ..........s:000006 106 
All Electronics Corporation 

Alltech Electronics Co. ......:ccccsesenes 62 


Cruising Equipment Co. .........0.0cesese0 5 
Electronic Rainbow Ind., Inc. ........... .29 


Javanco 
MDM Radio Ltd. ...........:.ccseereeeeeseees 
Prime Electronic Components, Inc. 58 


Roger's Systems Specialist 
Shreve Systems 
Skycraft Parts & Surplus, Inc. ......... 105 


Viking International ..,........cccccesseeree 20 
Vision and Motion Surplus 

Vie ttact Wie ie eeircassoscoxeosssestcsaatacoustnes 51 
Weeder Technologies 


PROGRAMMERS 

Andromeda Research 

Electronic Engineering Tools 

General Device Instruments 

ICE Technology, INC. ........:sccescccesesees 71 

WHRPONGB. WBS on scecccdesticceccocsscactoseccedeces 98 
L Electronics 

microEngineering Labs 

Sinaco Electronic 


PUBLICATIONS 

Antique Radio Classified 

Baylin Publications 

Consumertronics 

Index Publishing Group, Inc. .............+. 9 
Jade Products, INC. ..........::cssccsseeeeree 70 


SATELLITE 


Baylin Publications 


SECURITY 
All Phase Video-Security, Inc. ........... 85 
American Innovations, Inc. ..............+ 46 


TELEPHONE/CELLULAR 
AAA Trading/Audiopaging, Inc. .......... po 


Cellular Technology Group 
Consumertronics 

Electronic Service & Supplies 
Jectech 


S & N Cellular 

Technical Advisory Group .... 
U.S.A.C.E. International .... 
Weeder Technologies 


TEST EQUIPMENT 


Metric Equipment Sales, Inc. ............ 28 
MHZ Electronics, INC. ............sse000e 104 
Phelps Instruments 


Test Equipment Plus 
NOOt EAD CD... ccsssiisadiotncnacucesenepossopoakeel 6 
Western Test Systems 


TOOLS 


EIBORNO TOON, MIE <.cccccecveccnccsosevenrsssucth .23 


Roger's Systems Specialist 
White-Star Electronics 


WIRE/CABLE 
& CONNECTORS 


Roger's Systems Specialist 
The RF Connection 


a Use this index-b \ 
( nodude to find Ghee: you } 
sees FAST! | 
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&° NOVAPLE X 


Only Novaplex Brings You So Many Great Low-Cost Converters 


The New Centurion converter offers o number of powerful features: 


a 
C p nil fe | | | parental control favorite channel memory 


switched AC outlet batteries included 


seep timer jumper cable included MOTOROLA G8H705C8P MICRO 


remote control included « illustrated user monual 
auto/monval fine-tune» LED display B L Oo Ww 0 tg T t 
Centurion place your orders soon—demand for the Centurion is high! h 
eac 


Introductory Offer! For o limited minimum order 100 lot 


time only, 10-lot price is only: 


NOVAVISION ; 
Watch one channel Panasonic TZPC 145 Converter 
and record another SA 8511-300 Converter 
abaraity Units sold with wireless remote control & batteries 
Features include: parental control (Panasonic only), last Panasonic TZPC 145 $65 
channel recall, favorite channel memory, sleep timer, channel 2 or 3; 10-lot prices 
MILLENNIUM channel 2 or 3 available. 


Configure the vari- In quantities of 10 or more, $65 SA 8511 channel 3 8-lot:$ 65 
ous option pack- 


a, to suit your Also: Panasonic TZ - PC 175 Series Converter w/volume. 
iO lot Topcases for Panasonic, SA and Jerrold (all models) also 


available. Call for pricing and availability. 


Also available: 
Tocom, Hamlin, 
Pioneer, and 
Panasonic com 
patibles; all 
prices quoted in 
this ad ore: 
10-lot 
prices 


SRC 8600A SRC 475A (w/volume) SRC 175A SRC 075A PIRC 82A JRC 450A JRC 550A (w/volume)  ZRC3 (Zenith) 
Operates 8600 on- Operates 8540 & 8590 Operates 8500-8590 Operates all beige Operates Pioneer Operates Jerrold DRZ Operates DP, DPBB, DPV, Operates all Zenith 
screen progromming series volume-control series non-volume 8500 series converters 8200 series converters © 450 series converters  DOQN5&7,StarcomVi, PM, PZ, ST series 
converters converters converters & DL4 series converters 

$6.25 $6.25 $5.75 $5.75 $6.25 $5.75 $5.75 $6.00 


Jerrold- & SA-compatible topcases with lenses from $3.25 Kester Solder 44 Coresize from  $8.45/toll 
Torx Bits & Drivers (all brands) from 3.95 Jumper cables (1, 3 & 6 ft.) from 60 
Capacitors (every voltage) at 1000-ot prices from 06 Jerrold- & SA-compatible bezels & lenses from 95 


eS ’ Call Toll-Free 8am-Gpm PST 


Novaplex, Inc. 8818 Bradley Ave, Sun Valley CA 91352 
FAX: 818/504-6522 COD, MasterCard, Visa, Credit Terms 


Panasonic™, Jerrold™, Zenith™, Tocom™, Pioneer™and Scientific Atlanta™ are trademarks of their respective corporations and are not affiliated with Novaplex, Inc. 
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Scout ° Reaction Tune ° 

brings you all the action. Whether it is police, fire, com- 
mercial or just everyday communications monitoring, the 
Scout will bring you closer to the action. The Scout will not 
only capture the frequency, but it automatically tunes the 


receiver to that frequency at the same time; (see receivers appl. 


/ communications. 


FEATURES © 


Records up to 400 unique frequencies in memory. 
Records up to 255 hits on each frequency in memory. 
Wa, Sen, 10MHz - 1.4GHz single frequency range. 

Records frequencies automatically with Patented Digital 

Auto Filter & Digital Auto Capture. 

Reaction Tune the AOR AR8000, AR2700, ICOM R7000, R7100, R9000, Radio Shack Pro 
2005/2006 with OS456 installed, and the Radio Shack Pro 2035/2042 with OS535 installed. 
All frequencies are automatically saved until deleted. 

Interface to a PC with the optional OPTOLINX or CX12AR for data download. 

Custom 10 digit LCD display with automatic EL backlighting. 

16 segment RF signal strength bargraph. 

Pager style vibrator for discreet recording. Distinctive beeper indicates frequency detection. 


Rapid charge NiCads with AC charger supplied; 2 hour recharge and 8-10 hour battery discharge. 


Ww Frequency Range: |0MHz - 1.4GHz Operating Time: 8 - 10 hours 

(J Input Amplifier: 50 Ohm vswr <2:] Power: 2VDC | Amp wall plug adapter for rapid 
*Using the optional SAC8000 is a snap-Just kay Sensitivity: mV 30MHz - 900MHz charging. 6VDC 130mA minimum operating pow- 
plug and play. SACSO00 mehudes cable, back Q. Maximum Input: +15dBM, 50 milliwatts | er required. AC90 adapter supplied. 
panel with slot, and velcro attachments. WF 


Display: 10 digit LCD with backlight 


MADE PROTHO, FO GM gees OR ee” 
IN e/i ILL bed we ILI WI 


5821 NE 14th Avenue * Ft. Lauderdale, FL 33334 


Visa, MasterCard, C.O.D. Prices and Specifications are subject to change without notice or obligation 
All specials are subject to change without notice or obligation. 


Internet: http://www.optoelectronics.com 
Tel: 954°771*2050 Fax: 954°771*2052 
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BASIC STAMP COMPUTERS 


Tiny computers run PBASIC programs 


BASIC Stamps are component-sized computers that run PBASIC programs. They have 8 or 16 I/O 
lines, which can be used for a variety of digital and analog purposes. And their language is both 
familiar and extensive; the language includes FOR...NEXT, IF...THEN, and GOTO, as well as 
XOUT, SHIFTOUT, DIMFOUT, and other special commands. 


If you’ve heard about BASIC Stamps, but never took the plunge, now you can do so for less. We 
now Offer a “Starter Kit” for just $79. The kit contains everything you need to get your feet wet. 


FaxBack 
#6002 


™ 

BS2-IC Module $49 

16 1/0 lines 

500 instructions max. 

4000 instructions/sec. 

50k baud serial 1/0 

24-pin DIP module 
Same I/O instructions as BS1, 
plus touch-tones, frequency 
generation, pulse counting, 
serial shift registers, X-10 
powerline control, etc. 1/O 
functions common to both 
modules have a higher reso- 
lution on the BS2-IC, due to 
its faster clock speed. 


FaxBack #6004 


™ 

BS1-IC Module 

8 1/0 lines 

80 instructions max. 

2000 instructions/sec. 

2400 baud serial I/0 

14-pin SIP module 
I/O instructions for pushbuttons, po- 
tentiometers, pulse measurement, 
PWM, serial I/O, sound, etc. 


Programming Package $99 
Contains items needed to program 
BASIC Stamp modules; includes 
cables, PC software, manuals, and 
free technical support. 


Carrier Boards $15-$20 
Provide small prototyping area, 9- 
volt battery clips, and programming 
connector. Not absolutely necessary, 
but recommended to make program- 
ming and experimentation easy. 


New! 4-line Serial LCD $109 
New 4-line serial LCD display is fun 
and useful for projects that require 
interaction with people. The display 
only takes one I/O line to operate, 
and can be controlled using simple 
SEROUT instructions in your BASIC 
Stamp programs. 


Charles Walsh and bis students in Great Falls, 
Montana, use BASIC Stamps in robotics projects 


Jobn McLean uses BASIC Stamps to gather data 
in Lechuguilla Cave (America’s deepest cave, lo- 
cated in Carlsbad Caverns National Park) 


New 
BASIC Stamp 
Starter Kit for $79! 
Contains Our Origj 
BASIC Stamp ray 
Plus Software, cable 
and manual. 


Marvin Green and bis students in Hillsboro, 
Oregon, use BASIC Stamps to make small robots 


Although tt may be difficult 
to see bere, that’s a BSTC 
next to the white wires 


Issac Kurtz and John Bishop use BASIC Stamps 
in artificial bands at the Bloorview MacMillan 
Centre in Toronto, Canada 


BASIC Stamp discussion list on the Net! 

The list works like this: lots of people (currently 900) subscribe to the 
list, and then all questions and answers to the list are distributed to all 
members. It’s a fun, fast, and free way to discuss BASIC Stamp issues. 


To subscribe to the list, send email to majordomo@parallaxinc.com and 
write subscribe stamps in the body of the message. 


PAPALLAX 7 


3805 Atherton Road, #102 * Rocklin, CA 95765 * USA « Toll-Free Sales: (888) 512-1024 + Office/tech. support: (916) 624-8333 * Fax: 624-8003 
FaxBack: 624-1869 « E-mail: info@parallaxinc.com « Ftp: ftp.parallaxinc.com « http://www.parallaxinc.com 


Australia +61 39 720 5344, +61 67 722 777 + Austria +49 241 918 90 0 * Belgium +32 4 377 5151 * Bulgaria +359 2 72 77 50 « Brazil +55 11 453 5588, +55 11 801 0045 « Canada (514) 336-9426 « Czech Republic +42 49 5813 252 « Finland 
+358 31 266 1885 * France +33 3 20 52 98 52 * Germany +49 241 918 90 0 » Greece +30 1 902 0115 * Hong Kong +852 2720 0255 » Hungary +36 1163 2879 « India +91 422 232 561 Ireland +44 1 977 683 665 « Israel +972 3 498 543 « Italy 
+39 0542 55400 « Japan +81 3 3251 1779 * Netherlands +31 10 450 4949 » New Zealand +61 39 720 5344, +61 67 722 777 * Poland +48 34 648 882 « Singapore +65 746 8182 * Slovak Republic +42 7 580 2574 « South Africa +27 11 493 6242 
* Sweden +46 70 576 14 54, +46 431 41 00 88 * Switzerland +49 241 918 900 » Taiwan +886 2 647 1978 « United Kingdom +44 1 977 683 665 * United States (800) 344-4539 (Digi-Key), (800) 831-4242 (Jameco), (800) 538-5000 (JDR) 


PBASIC, BS1-IC, and BS2-IC are trademarks and BASIC Stamp & the Parallax logo are registered trademarks of Parallax, Inc. « Prices do not include shipping and applicable sales tax ¢ Features and prices subject to change without notice. 
Prices are U.S. prices only, prices in other countries may vary. 
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